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16. On the Structure of the Skull in Chnfsochlorh, 

By R. Broom, M.D., D.Sc., O.M.ZhS. 

[Received April 25, 1916: Read May 2d, 191(3.] 

(Plates I., II.'* and Text-figures 1-3.) 

The examination of the Organ of Jacobson and the nasal 
cartilages in the Cape Golden Mole, the results of which I 
recently communicated to the Society t, showed that Okri/so- 
chloris is not, as has been generally held, an ally of OeMetes, nor 
indeed apparently of any of the small mammals which are usually 
grouped together as “ Insectivora,’^ and that the Golden Moles 
ought to be placed in an Order by themselves to which Dobson’s 
name of Chrysochloridea may be applied. As the type is so 
unique, it seemed worth while to make a careful study of the 
skull. 

Hitherto very little has been known of the skull of Chrysochloris, 
Though the animal is not at all rare, it is not often seen unless 
specially looked for, and probably only a very small proportion 
of the inhabitants of South Africa have ever seen one, except 
perhaps in a Museum. Most of the larger niuseums have a 
number of skins and skulls, but, as is the case with many small 
mammals, the cranial bones in the adult are so completely 

* For explanation of the Plates see p. 458, 
t P.Z.S. 1915, p. 347. 

Prog. Zool. Soc. — 1916, ISfo. XXXII. 32 



450 


DR. tt. BROOM ON THE 


aiichylosed that it is impossible to do much more than speculate 
on the structure. Dobson figures a. nearly adult shall of one 
species which reveals some sutures, but only a very young skull 
could clear up most of the points in doubt, and until recently, 
so far as I am a\vare, no very young specimens have ever been 
obtained by any scientist. While residing at Stellenbosch, though 
I collected many adult OhrysochLoHs^ 1 only succeeded in getting 
about half a dozen young specimens, and unfortunately I have 
no specimens which would show the early condition of the 
chondrocranium. Still, the skull of the newly-born Chrysochloris 
hottentota, which I have examined, is in such an interesting stage 
of development that it reveals clearly the nature of practically all 
the cartilaginous as well as the osseous elements. 

Prof. J. P. Hill has very kindly had the head of the young 
Chrysochloris hottentota sectioned for me by his laboratory 
assistant, Mr. F. Pittock, and the facts revealed in the sections 
liave been confirmed and amplified by the study of a prepared 
skull of a slightly older Chrysochloris aslatica. 


^kall of young Ohrysocliloris asiatica. 

The skull measures in greatest length 13-5 mm., and the basal 
length from the basioccipital to the premaxilla is 10*7 mm. The 
maximum width is 9*5 mm., and height 7-5 mm. 

Wiien viewed from above, the large size of the brain region, 
the narrowed orbital, and the short narrowed facial region give 
the skull a slight superficial resemblance to that of a small bird. 

The preinaxillie are small, iiTegularly square-shaped bones 
which articulate by one side with the maxillae and by another 
with the nasals, Tliey contain the already calcified points of the 
three milk-incisors. The premaxilla forms a distinct j)ortion of 
the hard palate behind the incisoi-s and in front of the anterior 
palatine f ora mi iia. 

The maxilla forms the greater part of the hard palate. Already 
the milk-canine, the three milk-molars, and the first molar are 
partly calcified. The maxilla forms about twice as large a ])art 
of the side of the snout as does the premaxilla. There is a large 
foramen for the large maxillary branch of the Ytli nerve. The 
most remarkable thing about the maxilla is the way in which it 
forms the jugal ai*ch. There is no trace of a jugal bone, and the 
whole arch is formed by a backward process of the maxilla which 
runs back as fai* as the glenoid cavity and articulates with the 
squamosal. 

The nasals are relatively short. They measure 4*5 mm, in 
length, aiul the greatest meiusureineut across the two is at the 
upper einl, wheie it is 3 uiiii. In front the tmnsverse measure- 
meat is 2 mm. 

The Ima-imal is very small and cannot be satisfa-ctorily made 
out in this skull, though it can be detected in the sections of the 
earlier stage. 
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Tlie frontal relatively isiiialK being only about half the size 
of the parietal. There is a distinct orbital constriction. 

The large parietals each form neai-ly a. quarter of the upper 
surface of the skull. Each articulates with its neighbour, and 
with the frontal, squamosal, tabular, and supraoccipital. 

The squamosal is of moderate size but very peculiarly shaped. 
The upper squamous portion is much reduced, and behind the 
glenoid cavity there is a long posterior descending process which 
covers the petrosal and extends as far as the exoccipital. In 
front the squamosal articulates with the maxilla, but forms 
practically no part of the zygoma,. 

On the base of the skull the palatines, pterygoids, tympanies, 
auditory ossicles, vomer, basisphenoid, and basioccipital and 
exoccipital can be readily^ made out, but their relations and 
structure can be better understood from the reconstruction of 
the earlier stage. 

Text-figure 1. 



A. Occiput of young Clii^ffsockloris asiatiea. X 4. 
li. Occiput of young Hemicentetes sp. X 3’5. 

For explanation of lettering see p. 458. 


It is necessary, however, to consider more fully the structure 
of the occiput, as it is unlike that of any other known mammal. 
When the skull *is examined posteriorly there is seen to be a 
very small basioccipital, a pair of small exoccipitals, and a 
relatively large supraoccipital, with no distinct interparietal. 
The relations and shapes of these will be seen in text-fig. 1. 
On each outer side of the supraoccipital is a rounded bone of 
moderate size which I regard as the tabular. It is a membrane- 
bone which articula,tes with the supraoccipital, the parietal^ the 
exoccipital, and partly covers the petrosal or periotic. At this 
stage it does not quite reach the squamosal, but not improbably 
in a slightly more advanced stage it may be found to articulate 
with tlie squamosal. Whatever be the nature of this bone, it 
quite certainly, as will be seen later, is not formed from any part 
of the ear-capsule, and as it cei’tainly occupies the exact position 
of the tabular in Thera psicl and other early reptiles, it seems 
well to apply this name to it. As a large tabular occurs in 
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Oynodoiits we may infer that the early mammals still i*etained 
it, and possibly Ghrysochloris and its ancestors have never lost 
tills ancestral character which all other known mammals have 
lost. 

The occiput of CJirysochloris is very interesting when compared 
with its supposed oily Hemicentetes (text-fig. 1, B). It will be 
observed tliat the most striking difiference is the entire absence 
of even a rudimentary tabular, whose place is. occupied by lateral 
extensions of the supraoccipital and parietal. There are a.lso 
considerable differences in the relative sizes of the other 
elements. 

Memhrane-hones of the base of the skull of the newly-born 
Ghrysochloris hottentota. 

The skull of the newly-born Clwysochloris hottentota is now 
represented by 710 transverse sections. From sections 1 to 316 
the series is complete and continuous. Here, unfortunately, the 
block of paraffin has been placed in the microtome in the reversed 
position and a wedge-shaped section of considei’able thickness has 
been removed. Between sections 372 and 373 about eight sec- 
tions are missing. Though these imperfections have increased 
the difficulty of reconstruction, they have fortunately not resulted 
in the loss of any fact of importance. In the reconstructions I 
have made, the gaps have been restored, as can be done with 
complete confidence, and the slight obliquity of the posterior half 
of the skull corrected. 

As there is nothing of importance to be seen on the upper side 
of the skull that is not better seen in the slightly older dissected 
skull, I shall confine my description to the interesting condition 
of the base. 

The whole palate is relatively shorter and broader than in the 
older stage. The premaxilla is already well ossified, and has two 
large open sockets for the 1st and 2nd developing milk-incisors. 

- The cavity for the third developing’ tooth is only partly formed 
by the premaxilla, and partly by the maxilla. There seems little 
doubt, however, that this 3rd tooth is also, as has been generally 
lield, an incisor. The palatine process is rather short, and there 
is a fairly large anterior palatine foramen. 

The maxillary bone has a very broad but rather short palatal 
plate. There are distinct concavities for part of the 3rd milk- 
incisor, the milk- canine, the thi^ee milk-premolars, and for the 
1st true molar. The dental lamina which is going to form the 
2ncl and 3rd molars is not at this stage supported by bone. 
From the lamina of bone which forms the outer protection for 
the dental germs, there is continued backwards the process of 
bone which forms the zygomatic arch. There is no distinct 
jugal. . ^ 

The palatine is seen as a fairly large bone behind tlie 
maxillary. The plates forming the secondary palate are well 
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developed, and form the bony borders of the wide choana. 
Between tlie deeper portions of the pilatiiies, the relations of 
which will be better understood from the sections, is seen the 


Text-figure 2. 



Reconstruction of base of skull of Ghrysochloris liottentota (newly born) showing 
the membrane-bones. Portions of the right tympanic and the right basisplie- 
noidal processes have been removed to show the underlying parts. X 12. 

For explanation of lettering see p. 458. 


vomer. Superficial to the posterior part of the palatine is the 
peculiarly shaped pterygoid. The main pax't of the bone is 
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continued backwards from the palatine. A long slender out- 
ward process extends underneath the alisphenoid and in close 
relation to it. Downwards and backwards there passes a strong 
hooked process which supports the soft palate. The general 
shape will be readily understood fi-om the restored figure 
(text-fig. 2). 

Extei*nal to the pterygoid and posterior to it is seen the lai*ge 
bony ring of the tympanic. It forms about J of a cii*cle. 
Lying between it and Meckel's cartilage is seen the preai'ticular 
or “ goniale ” of Gaupp ; and immediately internal to the pre- 
ai-ticular is a slender splint of bone which has not, so far as 
I am aware, been previously observed in mammals. It may 
represent the suraiigulai’ of the reptilian jaw. 

External to the tympanic is seen the developing squamosal. 
It curves round the auditory region, and in the figure is seen 
extremely foreshortened. In the slightly older skull the 
.squamosal passes mucli further downwards and inwards and 
protects the whole of the posterior tympanic region which at 
this stage is exposed. 

Behind the auditory capsule is seen the developing tabular ; 
it is in close association with the anterior border of the supra- 
ocoipital. 

In the figure given the only other membrane-bone seen is the 
frontal, a considerable part of ^vhose lower border is shown. 
A large foramen shown is occupied by a venous sinus. 


Cliondmormimnn and cciHil aye-hones of the ne/irly-horn 
Ohr ysocbloris hottentota . 

Text-figure 3 shows a reconstruction of the chondrocranium, 
almost all the membrane-bones having been removed. The most 
striking general features are the great size of the occipital and 
auditory regions, the very small size of the orbitosphenoid, and 
the well-developed condition of the nasal capsules. 

The internal structure of the nasal capsule is to some extent 
revealed in the figures of sections given. In the reconstructed 
figure the most interesting feature shown is the primitive struc- 
ture of Jacobson’s cartilage. It will be observed that there is, 
as in marsupials and a few lowly-organised Eutheriaus, an outer 
bar which is, however, not quite completely formed. There is a 
small posterior nasal-fioor cartilage. 

The orbitosphenoid is unusually small and does not extend far 
backwards as it does in marsupials and primitive Eutherians. 
It has a foramen rotundum for the riidimentarv oj^tic nerve- 

On the base of thf" posterior part of the nasal capsule is a 
large membrane- bone of doubtful significance. Text-fig. 3 shows 
the appearance of the bone as viewed from below after the 
removal of the vomer, palatine, pterygoid, and alisphenoid. 
Jn the figures of sections given (Pis. T., IT., figs. 6-8) the 
relations of the Imiie to the na.sal capsule, to the oihitosphenoid. 




Reconstruction of base of skull of Chri/sochloris hottentota (newly born) with the 
membrane-bones removed. On the right side the auditory ossicles have also 
been removed and part of the basisphenoidal process and the whole of the 
alisplienoid. The posterior nasal-floor cai-tilage has also been removed from 
the left side. X 12. 


For evplaimtion of letterin'^ see p. 458. 


Being above the alinphenoid, the bone is manifestly not one of 
the pterygoid group of bones, it is much too far back to be the 
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lioinologue of the reptilian paired vomer ; and it cannot be the 
septomaxillary. It is no doubt the same bone as Parker found 
in a number of mammals and referred to as the postero-lateral 
vomer ; but it is no part of tlie true vomer. Considering liow 
very large a membranous ossification is formed in connection, as 
we shall see, with the basisphenoid, one may think of the possiljility 
of this being a membranous exostosis in connection with the 
presphenoid, thoiigh at this stage, and even in the later one 
represented by the small skull dissected, there is no ossification 
of the cartilaginous presphenoid. In the meantime I think it 
safest to leave the significance of the bone as very doubtful. 

The alisphenoid is fairly well developed but very narrow, and 
much more like a columella cranii than in any other mammal 
I know. It is still mainly cartilaginous, though commencing to 
ossify along the posterior border, and at its inner end there is 
considerable ossification which cannot altogether be separated 
from the ossification in membrane which is spreading out from 
the basisphenoid. 

The basisphenoid is chiefly remarkable for the large mem- 
branous exostosis which forms a large process extending down- 
wards and outwards. This process may be regarded as a 
basisfhenoidal process* comparable to the basisphenoidal pro- 
cess of many reptiles in having a true articulation with the 
pterygoid. 

The auditory ossicles are relatively large. 

The general structure of the auditory region will be more 
readily understood from the sections. The tegmen tympani is 
feebly developed. 

The most intei-esting feature of the occiput is the fact that 
only a relatively small pai-t of the supraoccipital is preformed 
in cartilage. The greater part is a membranous exostosis which 
fills in the median portion between the two sides. It might be 
argued that this median part is really the interparietal, but from 
the condition seen in the la.ter states it seems better to look on 
the ossification as a supraoccipital in which only the lateral parts 
have a cartilage basis. 

Deserq^on of the more important sections. 

As I have in my previous paper figured and described the 
cartilages in connection wdth Jacobson’s organ, and as the 
posterior part of the nasal capsule has a very complicated 
arrangement of turbinals which would require for the complete 
solution of its significance a much fuller comparison with other 
mammalian types than is at present possible, I shall leave any 
detailed account of the nasal cartilages till some future time. 

Figures l~fi (PI. I.) represent sections 131, 185, 238, 280, 302, 
and 316 respectively, and show the general arrangement of the 
nasal cartilages. 

Fig. 1, which is tlirougli the middle part of Jacobson’s organ, 



SKULL OP CHRYSOCHLORIS. 


457 


shows the small posterior nasal-floor cartilage. The anterior part 
of the maxilla is seen inside the premaxilla. 

Fig. 2 shows the small procumbent inferior turbinal. The 
sma.ll developing 1st milk-molar is seen, and the very slender 
lacrimal duct. 

Fig. 3 is through the anterior part of the palatine. The 
maxilla has the outer portion ^yhich protects the developing 
3rd milk-molar no longer attached to the main part above. 

Fig, 4 is through the plane of the rudimentary eye. The 
moderately large lacrimal gland is cut across. The relative 
positions of the palatine, maxilla with its zygomatic process, the 
vomer, and the frontal are shown. 

Fig. 5 is through the anterior part of the pterygoid, and 
show^s the relations of the palatine to the vomer intexmally 
and to the pterygoid inferiorly. 

Fig. 6 is through the posterior end of the vomer. Above the 
vomer and the palatine is seen the problema,tic bone previously 
mentioned. It is seen to be in close relation to the nasal cap- 
sule and almost in contact externally with the spheno-palatine 
ganglion. A large venous sinus is seen passing out of the 
frontal bone. 

Fig. 7 is a little posterior to the section shown in fig. 6, 
but not quite in the same plane, as already mentioned. The 
problematic bone is seen to be of large size, lying above the 
pterygoid and the posterior end of the palatine. 

Fig. 8 (PL IT.) is through the anterior part of the Gasserian 
ganglion. The alisphenoid is cut down the middle. The lower 
end is ossifying by exostosis. Below the alisphenoid is seen the 
pter3’’goid. Above these two elements and below the posterior 
end of the nasal capsule, is the large problematic ^‘lateral vomer.'’ 
Its upper outer angle is in close relation with the lower inner end 
of the orbitosphenoid. 

Fig. 9 is tlivough the anterior end of the auditory capsule and 
shows the cochlea in section. The basisphenoid shows part of 
the la-tera,! exostosis which supports the capsule. The tympanic 
bone is seen cut across a.t both the outer and inner ends of the 
long flattened tympanic cavity. Inside the upper end of the 
iympanic is seen the curved prearticular or goniale which 
embraces Meckel’s cartilage. Along the inner edge of this 
prearticular is nnotlier slender splint of bone which may repre- 
sent tlie reptilian surangulai*. Above the prearticular is Meckel's 
cartilage, and inside this latter is seen the small chorda tympani 
nerve. External to Meckel’s cartilage is shown the large cartilage 
which forms the articular end of the dentaiy, and above this is 
seen the posterior end of the zygomatic process of the maxilla 
and the anterior end of the squamosal. The section is through 
the main part of the external auditory meatus, which is seen 
surrounded by a series of cartilages belonging to the external 
ear. 

Fig. ] 0 is through the posterior part of the malleus. It shows 
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the relations of the squamosal to the parietal and maxilla, and 
of the hyoid to the Vllth nerve and to the tympanic. 

Fig. 11 is through the incus and the stapes. The stapes is 
seen pierced by the large stapedial artery. The incus is large 
and is seen mainly covered by the squamosal. The Vllth nerve 
is seen cut in three places, the inner part being continuous with 
the geniculate ganglion. In the lower part of the section is seen 
the large ganglion of the vagus nerve. 

Fig. 1 2 shows the tabular bone and its relations to the supra- 
occipital, exoccipital, and auditoiy capsule. Whatever be its 
significance, it has manifestly, as will be seen, nothing to do 
with the auditory capsule. 

Concludmg observations. 

The skull of Chrgsochloris is in part a primitive, and in part a 
specialised and degenerate type. 

It is primitive in the structure of Jacobson’s cai'tilage, in 
the feeble development of the inferior turbinal, in the simple 
columella-like alisphenoid, in having a large maxillary zygomatic*, 
process, in the possession of a large complicated pterygoid which 
articulates with a large hasisphenoida.1 process, a.nd in the 
possession of a distinct tabular bone. 

It is degenerate and specialised in the rudimentary condition 
of the orbitosphenoid, in the loss of the ectopterygoid inter- 
parietal, and jugal, and the lack of development of a zygomatic 
process of the squamosal. 

The examination of the skull confirms the result of the 
examination of Jacobson’s organ and its relations in showing 
that Chrysochloris is not a near ally of Centetes^ and that it 
is not an Insectivore. Further, it is not allied to the Meno- 
typhla, and ought to be placed in a distinct order Chrysochloridea . 

’Exjplanation Lettering of Text'Jtgnres and Plates, 

Art.JD. articulai’ head of dentaiy; A.S. alisphenoid; Avd. auditory capsule; 
B.O. bahioccipital ; B.S. basisphenoid ; JS.A. external auditory meatus; jE.O. 
exoccipital; jF.J". foramen jugulare; B.B. fene'^tra rotunda; Pr. frontal; G.G . 
( ra-SMerian ganglion; G,X, ganglion of Xtli nerxe ; TTg, hyoid; Inc. incus; I.(\ 
Jacobson’s cartilage ; 7 .^( 7 . lacrimal gland ; J/ii/. malleus; Jfirf. mandible ; Mh. 

Meckel’s cartilage; J/lr. maxilla; Na. nasal; O. orbit; OB. orbitosphenoid: 
P..dt. preart icular; Pa. parietal; Pal. palatine; Pef. petrosal ; Pmx. preniaxilla ; 
P.N.F.C. posterior na.sal-floor cartilage; Pt. pterygoid; S.A. surangular ; 8. IK. 
vsiccuh endohmphaticus ; S.O. supraoccipital ; S.P.G. ^plleno-palatine ganglion; 
Sq. squamosal; Sf. stapes; St.A. stapedial artery: Tb. tabular; tympanic ; 
r. Vth nerve; Vtnd. mandibular branch of Vth nerve; Vmx. maxillary brancli 
of Vth ner\e; VII. Vllth nerve; Vo. \omer; V.S.P. venous sinus of frontal; 
X. problematic bone at back part of nasal capsule. 


EXPLANATION OF PLATES I. & 11. 

Figs, 1-12. Transver.se sections of skiill of newly-born CJnysoehloris Jiotienlata. 
All '•ections are 15 times natural size. 
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Addendum (July 12, 1916). — After my paper had been com- 
municated to the Society, Mr. D. M. S. Watson called my 
attention to the fact that there is generally present in the 
Common Seal [Phoca vitulina) a bone which also appears to be a 
tabular. It has, of course, long been known that not infrequently 
a distinct bone occurs in the corresponding region in the human 
subject; and we may, I think, conclude that though most 
mammals have lost the tabular there is a tendency for it to re- 
appear by reversion in forms in which, owing to the configuration 
of the brain, the occiput is largely developed. — R. B. 
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17. Fly Investigations Heports. — I. Some Observations on 
the Life-Histoiy of the Blo\v~Fly and of the House- 
Fly, made from August to September, 1915, for the 
Zoological Society of London. By Winifred H. 
Saunders 

[Received March 19, 1916 : Preliminary report read by Prof. H. ^Maxwell Lefeoy, 
^ November 9, 1915.] 


The Blow- Fly. 

The breeding-material used was raw meat — a mixture of beef 
and mutton scraps. The meat was placed in pickle- jars, into 
which the flies were introduced ; the tops were covered with 
muslin, and eggs were laid on the meat contained in these traps. 
The temperature of the room in which they were kept varied 
from 40-60° F. 

Batches of Bluebottles {CaUqyhora erythrocephala) and Green- 
bottles {Lucilia ccesar) were watched and compared, and the 
table given below shows very slight diflerences in the period of 
metamorphosis. 


Blnehottle. 

Ova laid, Sept. 1st- 2nd. 

,, hatched, „ 2nd-3rcl. 
LarvjB pupated, „ 14th-19th. 

Flies emerged, ,, 27th. 


Gremhottle. 

Ova laid, Ang. 24th. 

,, hatched, „ 25th. 
Larvse pupated, Sept. 4th- 5th. 
Flies emerged, „ 15th-29tli. 


As batches of eggs were laid they were isolated, and, so far 
as possible, the development was watched. The eggs were, as 
a rule, deposited in little crevices in the meat. The flies are 
attracted to moist meat whether fresh, foul, raw, or cooked, but 
they avoid dried meat. 

Egg-laying * — This Avas observed through a binocular dissecting 
microscope. A fly which had been isolated in a test-tube with a 
piece of meat deposited eggs within an hour after being captured. 
The long ovipositor (about half the length of the bod}^ and a verj^ 
sensitive structure) felt the surface before the passage of each 

The eggs which I saw laid were placed parallel with one 
another, and arranged in the typical compact little group. 

In hatching, the egg splits longitudinally along a suture marked 
by a white line. It splits first at the broader end, on the convex 
side, which is in contact with the dorsal surface of the larva. 
The rupture is brought about by the pressure of movement 
within, and begins with a narrow slit, which lengthens as the 
maggot escapes. The empty shell very quickly shrivels. 

^ Coinniuuicated by Prof. H. Maxwell Lefeov, M.A,, F.Z.S. 
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Maggot . — The larval stage lasted from 10 to 16 da.js in most 
cases, but no moults were discovered. 

F^vpariimh. — The resting-stage covered from 8 to 13 days in 
the Bluebottle, but the Greenbottle spent up to 24 days in that 
condition. 

Some eggs and maggots perished in a temperature of 38° 0. 
The last batches remained in the maggot stage for many weeks, 
and they all succumbed at the beginning of November. 

The House-Fly {Mv^ca clomestica). 

Eggs were laid on banana, either in cracks or crevices of the 
pulp or under the loose skin. 

As batches of eggs were found they were isolated in small 
dishes. They were laid in material kept in a room where flies 
were bred. The maggots fed on banana and a mixture of bread, 
casein, and sugar moistened with water. Changes in growth 
were observed, but, as in the Blow-fly, no larval moults could be 
seen. The method of egg-laying and of hatching is similar to 
that of the Blow-fly. 

Some batches of eggs were divided, one half being kept at the 
normal temperature of the room (40-60^ F.) and the other at 
38° C. (100°*4 F.). The results were as follows: — 

Temperature 100°‘4 F. Temperature 40-60^ F, 

Batch 1. Eggs laid September ist-2nd. 

Hatched Sept. 2nd-3rd. Hatched Sept. 2nd-3rd. 

Pupated „ 7th-10th. Pupated „ 15th. 

Emerged „ 12th-16th. Emerged ,, 26th-27th. 

Total 14 days. Total 25 days. 

Batch 2. Eggs laid September 3rd -4th. 

Hatched Sept. 5th. Hatched Sept, 5th. 

Pupated „ 12th. Pupated „ 16th. 

Emerged „ 15th- 16th. Emerged „ 28th. 

Total 11 days. Total 28 days. 

Batch 3. Eggs laid September 5th. 

Hatched Sept. 6th. Hatched Sept. 6th. 

Pupated „ 13th. Pupated „ 22nd. 

Emerged ,, 15tli-16th. Emerged „ 28th-20th. 

Total 10 days. Total 28 days. 

Batch 4. Eggs laid September 6th-7th. 

Hatched Sept. 7th. Hatched Sept. 7th. 

Pupated „ 14th-15th. Pupated ,, 23rd. 

Emerged ,, 16th. Emerged ,, 30th. 

Total 9 days. Total 28 days. 
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Conclusions, 

The four batches of the House-fly show that the higher 
temperature hastens development — 38° C. appears to be the 
maximum, the maggots cannot endure 40° 0., and Blow-fly 
maggots perish at 38" C. 

The experiments serve only to confirm records previously 
published. 

The enquiry closed at the end of September, so that within a 
month there was no opportunity of repeating and checking the 
Blow-fly results, nor of observing hibernating habits with the 
approach of winter. 

It is interesting to note that the Blow-fly will breed together 
with the House-fly in the mixture of bread, casein, sugar, and 
banana, and it would be worth while following the investigations 
through tlie winter with a view to clearing up points connected 
with hibernation, etc. 
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18. Fly Investigations Reports. — II. Trials for ('atching, 
Repelling, and Extenninating Flies in Houses, made 
during the year 1915 for the Zoological Society of 
London. By WiNirREO H. Saunders 

[Received March 19, 1916 ; Prelimiiidry report read by Prof. H. Maxweli. Lbfkoy, 
November 9, 1915.j 

The trials were made at a country residence in Kent during 
August and September. House-flies were particularly numerous 
in the kitchen cpiarters and in an outhouse where poultry-food 
was prepared and stored. The living-rooms of the house were 
practically free from flies. 

An inspection was made to ascertain whether any breeding- 
grounds existed on the premises. It was found that farmyard 
manure dumped into a manure-tip pi'oduced a large number of 
flies, though it was clear that the main source was beyond the 
control of the householder. Pigs were kept on this manure, 
which was allowed to accumulate for six weeks before being 
moved and stacked on some land a few yards away. 

No steps had been taken to check the increase of flies, and the 
situation offered scope for testing under normal conditions the 
remedies which from experimental investigations w’ere most 
promising. 

Pleasures were taken : 

1. To check the breeding of flies by treating the farmyard 
manure : — 

(«) In the manure-tip by watering the surface every four 
days with Westoran, in the stx^engtli of one part to 
twenty parts of water. 

(b) Stacked for use in the garden by dressing the surface 
with green oil and soil, in the proportion of one part 
oil to forty parts of soil per 100 square feet of surface. 

2. To destrpy flies by poisoning and by attiucting to traps. 


Trial I. — Trapping. 

Balloon traps baited with (1) casein, sugar, and stout ; 

(2) „ „ banana ; 

(5) „ „ water 

gave the following results ; — 


Communieiitcd hy Prof. H. Ma.xwell Lefroy, M.A., F.Z.S. 

Pruc. Zool. Soc.— 1916, No. XXXIII. 33 
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Table 1. — Mapweb Bait (casein and sugar in equal j'fai’ts) 
and stout. Moistened daily with stout. 


Darj, 

J^itcheu, 

Servants' 

Hall. 

Ponltri/ 

Shed'. 


Total. 

Ifet to 3rd . 

4 Musca. 


6 Musca. 

12 Musca. 

22 Musca. 1 

i 

4tli . 

20 „ 3 Blow. 

8 „ 

18 

99 

46 

„ 3 Blow . 

6tli 

42 „ 


32 „ 

23 

» 

97 


6lli ... . 

34 „ 


52 „ . 

<> 


88 

» ! 

7tli . . 

20 „ 


31 „ 

9 

39 

60 


i 9tli .. 

11 „ 


25 „ 

13 


49 

ii 

1 Total 

131 Musca, 3 Blow. 

154 MuSca. 

77 

Musca. 

362 Musca, 3 Blow. 


Table 2. — 

Mapweb Bait and banana. 


Tiay. 

KitcJien. 

Servants’ 

Hall. 

Poultry 

Shed. 

Total. 

1st to 3rd 

1 Musca, 6 Fainiia, 
1 Blow. 

7 Musca. 

39 Musca. 

47 Musca, 6 Fannia, 
1 Blow. 

4th 

2 Musca. 


12 

10 

jj 

24 Musca. 

6th 

3 „ 


22 „ 

13 

>» 

38 

39 

6th 

6 „ 


-W ,, 

10 


38 

»? * 

7th ... 

24 „ 


11 » 

10 

jj 

45 


9th . . . 

8 » 


1 » 

3 

” 

12 

?> 

Total ., 

! 

44 Musca, 6 Fanuiu, 
! 1 Blow. 

! 75 Mu.sca. 

! 

85 Musca. 

204 Musca, 6 Fannia, 
1 Blow. 

Table 3. — Mapweb Bait and water. Mixed two days 
previously ; moistened daily with water. 

i 

I Hay, 

® Kitchen. 

1 Servanis'‘ 
Hall. 

1 Poultry 

; Shed. 

Total, 

{ 1st 

2 Musca. 

1 


1 

i 

2 Musca. 

4 Musca. 

1 2nd . 

5 „ 

' 33 Musca. 

1 

1 

18 „ 


36 „ 

1 3rd 

: 13 „ 

1 47 „ 

1 

1 » 


61 „ 

1 4th 

31 „ 

i 14 „ 


27 „ 


72 „ 

' 6th . 

oo 

3f 

1 16 „ 

I 



40 „ 

Total . 

73 3^Iu.sca. 


0 Musca. 


30 Musca. 

213 Musca. 
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Teial II. — Flypaper (Extirmo), 

Tested against Trial I. with the foliowing results : — 

Examined after two days : 

Table 4. 

1. Kitchen 52 Musca against 41 in 3 balloon traps .. Bait and 

stout ... 11 
Bait and 

banana... 8 
Bait and 

water ... 22 

2. Servants’ Hall .. 135 Musca agains>t 42 in 3 balloon traps .. Bait and 

stout ... 25 
Bait and 

banana 1 
Bait and 

water ... 16 

3. Poultry Shed ... 314 Musca against 18 in 3 balloon traps ... Bait and 

stout ... 13 
Bait and 

banana. . 3 

Bait and 

water . 2 

N.B. — Of the House-flies caught in traps 69 were males. 
Trial III. — Sprays. 

Rooms were sprayed with the following (the windows were 
netted for two days, then fly-papers were exposed) : — 

1 . Flybane (aromatic disinfecting oil). 

2. Exol. 

3. Army Spray. 

Table 5. 

Flybane, 

Day after netting was removed : — 

Kitchen. Servants^ Sail. 

102 Musca. 105 Musca, eggs laid. 

Exol. 

Two days after netting was removed : — 

Kitchen. Servants* Sail, 

130 Musca. 250 Musca. 

Army Spray. 

This preparation was arrived at late in the season (November), 
when, under normal conditions, flies had disappeared. It was, 
therefore, tested in some Army I'ecreation-rooms, in a building 
where flies were bred for experimental purposes. The conditions 
were similar to those of ordinary cook-houses and dwelling- 

33^ 


Poultry Shed. 
40 Musca. 


Poultry Shed. 
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rooms, food being served there which provided the usual 
attractions. 

(X.B. — The Army Spray is prepared from Professor Mavwell Lefroy’s 
formula by Heppell & Co., Kiiightsbridge, \\ ho supply it at 
80ji. per gallon couceutrated. The diluted spray for UbO costs 
1*'. 6d. per gallon.) 

Trial IY. — Fly killer. 

Fly killer (treacle, arsenic, and water) was tested according to 
recommendations by Berlese, who used it with great success in 
Italy. Bags saturated with the solution wei-e hung in places 
out of reach of domestic animals, and the mixture was sprayed 
on the roof, etc. Two applications were made, and the surround- 
ing aims were carefully examined for dead Hies the clay after 
each. None were found, and there was no decrease in the 
number of flies which entered the house. 

Conclusions. 

From Trial III. : — 

1. Flybane is effective in killing flies by contact, but it does 
not act as a repellent. There are two objections to its use in 
kitchens, wards, and dwelling-rooms. First, the paraflin oil taints 
food (although it is absolutely harmless); and, secondly, it leaves 
a mark upon the window-panes, furniture, etc. 

2. Exol is efibctive in bringing the flies down — that is, it 
para]y\ses them sufliciently^ to sweep them up within half an hour, 
but about 50% flually recover. 

It was found that all recoveries were made wdthin 20 hours. 

3. The Army Spray successfully kills flies by contact. Those 
which fall never recover, although they" niay^ struggle for some 
hours. It is not a deterrent. 

Flies returned to the room sprayed with Flybane on the 
following day' and in tw’o clays after Exol. They continued to 
])e abundant after the manure treatments were made. 

The fact that flies reap^^eared after the treatment of all fanii- 
yard manure decided that they were being bred on neigh! )ouring 
premises. 

As regards poisoning, Flykiller proved a complete failure under 
the particular conditions that it was tested, probably due to a 
difierence in climate. 

Fly'-papers w ere veiy successful, and in compaiing figures they 
give better results than the traps. 

Of traps the common balloon is the one which is recommended. 
It should be baited wdth casein and sugar in equal parts (Mapweb 
Bait), moistened with beer, stout, or banana. To keep rooms 
free from flies the most practicable procedure would be to sprays 
daily' with the new' Army Spray (absolutely harmless to food 
and having a pleasant scent), and to set traps or fly-papers as 
explained above. 
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19. Ply Investigations Reports. — III. Tuvestigations into 
Stable Manure to check the Breeding of House-Flies, 
made during the year 1915 for the Zoological Society 
of London. By Winifred H. Saunders 

^Received March 10, 1916 : Prcdimiiiaiy report read h,\ Prof, H. M,\xvn3LL Lefuoy, 
November 9, 1915.^ 

IXTRODUCTIOX. 

An extensive series of experiments was made in June atnl 
July for the purpose of finding a treatment for fresh stable 
manure, which would l)e efiective in checking the breeding of 
House-flies, and whicli could be safely employed for agricultural 
purposes. 

Owing to the increased price of borax, which before the war 
was the only substance in use for the purpose, the need for a 
treatment at a lower cost was pressing for military purposes, for 
farmers, horticulturists, and manure contractors. 

IVtany practical obstacles arose in working out the solution of 
this problem. 

Although many tons of manure were accumulated in artillery 
and cavalry camps, it was impossible to get a sufiicient quantity 
conveyed to convenient tiial-grounds owing to the difficulty of 
transport. A small amount, was purchase<l, and, later, facilities 
were granted at the Army Veterinary Hospital, \Yoolwich, and 
on market-garden premises at Brentford, where stable manure 
was dumped. Experiments on manure, to test the action of 
various liquids upon flies and maggots, were carried out at 
Woolwich and at Brentford, and those on plants at the Royal 
Horticultural Society's Gardens, Wisley, at IVfessrs. Sutton ^s, 
Reading, and at the Horticultuinl College, Swanley. 

This work on manure treatments was suggested a ltd designed 
by Professor Maxwell Lefroy, under whose guidance all the 
experiments have been carried out. 

A. IManurial Experiments. 

Experiments on fresh stable manure were made along two 
lines : — 

1. To test the action of vapourisable liquids upon maggots 

present in the manure. 

2. To test the action of substances as repellents to flies 

when applied to the surface of manure heaps. 

Experimental heaps of definite sizes and shapes were con- 
structed, and the strength of each application was in pi’oportion 
to the cubic area of the manure. 

Communicated bj’ Prof. H. Maxwell Lefroy, M.A., P.Z.S, 
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The A2:}plication of Maggot Poisons, 

The following liquids miscible in water were used ; — 

Miscible Tetrachlorethane (Westoran). 

Miscible Fusel oil 1 7o* 

,, Pyridene 10 7^. 

>? ?5 ^ /o* , 

Soluble Tar oil. 
tiigher Pyridene bases. 

Neutral Blast-furnace oil. 

IVIiscible oil. Heavy. 

„ „ Light. 

Methods. 

1. Several small heaps, each of 10 cubic feet, were treated with 
■Westoran and Miscible Fusel oil. Each heap was 1 foot high 
on a soil foundation, which was covered with peat-moss litter. 


Results on the 3rd day. 






West or an. 

Miscible Fusel 

on, 

2. One quart of 

1 oz. diluted to 40 ozs. 

Alhe. 

Alive. 

solution 
mixed inti- 
mately with 

2 ozs. 

»s 


” 

Escaped. 

the manure. 

4 ozs. 


it 

Dead. 

Alive. 

2. Maggots put 

1 02. 


it 

Alive. 

Escaped. 

at ^ from 
the bottom, 

3 ozs. 

»> 

it 

Many dead. 

9? 

one quart 
of liquid 
poured on 
at t. 

6 ozs. 

Jl 

» 

Dead, 


3. Control 



... 


Escaped, 


2. Typical span-shaped manure-heaps of 220 and 110 cubic 
feet treated with Westoran and Miscible Fusel oil respectively. 

1 quart of solu- 
tion to ever}’’ 

10 cubic feet 
of manure. 

Maggots put ill 
three positions. 

The liquid was 
sprayed on as 
the heap was 
made up. 

3. 5-foot cubes of manure (125 cubic feet) were treated with 
Westoran, Miscible Pyridene, Kerosene, higher P^uidene bases, 
and Cresol. 


West or an. 

In the strength of 3 ozs. 
in 40 ozs. water (o %). 

Res 

In 24 hours maggots in 
the centre dead; 
maggots near the top 
pupated ; maggots at 
the bottom, near, the 
edge, alive. 


Mtscihle Fusel Oil, 1 
In the strength of 4 ozs. 
in 40 ozs. water (10 %). 

Its. 

In 24 hours maggots all 
living. 

Third day some living, 
others pupated. 

Fifth day all dead. 
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Liquid poured down 
a hole in the centre 
in the strength of 
25 ozs. diluted to 
3} gallons with 
water (=2 ozs. to 
the quart per 10 
cubic feet) = 5 n* 
Maggots put in siv 
positions. 


Besul’ts. 

Tl^estoran, ^Liscihle Byvidene. 

In 24 hours : — 

All dead. All dead. 

In 2 days : — 

Dead near the centre. Dead near the centre. 


Liquid sprayed as 
stack was built in 

Kerosene. 

Higher Pyridene 
Bases. 

Cresol. 

the strength of 



24 ozs. diluted to 


In 24 hours : — 


4V gallons (= It} 
ozs. to 1 quart per 

3 lots dead. 

3 lots dead. 

2 lots dead. 

10 cubic feet). 


In 2 days : — 


Maggots put in four 

4th lot dead. 

4th lot dead. 

3rd lot dead. 


positions. 


4. Two heaps, each on a 5-foot-sqiiare base, 5 feet high with 
a 1-^ -foot-square top, treated with : — 

Miscible Pyridene 5 ‘'/o, 1 quart to 2 gallons of water. 

„ Heavy, 2 quarts to 2 gallons of water. 


Results. 


Liquid was poured 
down the centre 
in the strength of 

1 quart diluted to 

2 gallons with 
water. Maggots 
were put in two 
positions. 


In a few daj's flies were emerging from both 
heaps. The heaps were opened, and the oil 
was found to be concentrated in the centre. 
Both Avere hot, and puparia w’ere present m 
the bottom edges of the heap and in the soil 
under the edges. 


The manure used for the above experiments was not fly- 
infected ; maggots enclosed in gauze were put into the heaps. 


The Application of Fly-Deterrents. 

Tlie following non-miscible liquids were used : — 

Neutral Blast-furnace oil. 

Blast-furnace Creosote, 

Green oil. 

Tar oil and Pyridene. 

Mineral oil and Pyridene. 

They were applied by ; — 

(a) ^Mixing with soil in the proportion of one part liquid to 
forty parts soil. The soil was piled into a cone, and the oil 
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poured into a depression at the top and thoroughly incorporated 
with the soil by the ‘‘ cone-and -quainter ” method. The mixture 
was spread over the surface of the manure, forming a layer 1 inch 
thick. 

(b) Treating the soil on which the manure rested, as well as 
the surface, by sprinkling the plain oil or spreading oiled soil. 

(c) Sprinkling plain oil evenly over the surface of the manure. 

3fethods, 

I. Three manure-heaps, each on a. base feet square, rising 
to 3 feet in the centre, were treated with Neutral Blast-furnace 
oil. Blast-furnace Creosote, and Green Tar oil mixed with dry 
soil in the pi‘oportion of one part oil to 40 parts soil, spread 
evenly over the surface, forming a layer 1 inch thick. Maggots 
w’ere put under the treated layer on the fourth clay. 


l^etitral Slaat- 
furnace Oil. 
Living after 2 days. 


Result s. 

BJ asf-fu}*nace Creosote. 
Dead in 2 days. 


Green Tar Oil. 
Dead in 24 hours. 


II. Four manure-heaps, each on a base 7 feet square, rising 
3 feet to a top 3 feet square, were treated with : — 

(treen oil. ^ 

(ilreen oil and Pyridene. > | gallon to 10 gallons of soil. 

Neutral Blast-furnace oil. ' 

Control. 

The mixture was spi-ead evenly over the surface. All the 
manure was infected. 

Results. 

In three days larvse were found dead in the treated heaps. In 
six days the Control heap contained large maggots. The treated 
heaps remained immune. 

III. Four manure-heaps, each on a base 4 feet 6 inches square, 
rising 18 inches in the centre, were treated with : — 

1. Mineral oil and Pn-idene. J ^ over base. 

^ 7 gall* with 10 galls, soil on surface. 

2. Mineral oil and Pyridene. ^ gall, with 10 galls, soil on surface oul 3 ^ 

3. Tar oil and Pyridene ^ gall, with 10 galls, soil on surface only. 

1. Tar oil and Pyridene .. j i ^all. vrith 10 galls, soil on surface only. 

<- T gall, sprinkled o\er base. 

The manure contained many full-grown larv^e, but the heaps 
were too small to heat. 

Results. 

Flies emerged from the mineral-oil heaps through places where 
sti^aw prevente<l the treated soil from lying evenly. They were 
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not seen emerging from the Tar-oil-treated heaps, and these 
were covered with muslin. Flies emerged later in small 
numbers. 


Tar Oil and 
TifHdene ; 

Top and Tinder. 

Flies emerged, 
no pupie present 
in the soil under- 
neath. 


Tar Od ajtd 
Ppridene ; 
Surface only. 

Few flies emerged, 
pup'.e found in 
the soil under- 
neath. 


2lineral Oil and 
Tyridene ; 

Top and Tinder. 

Many flies 
emerged, no 
pupae in the 
soil. 


2nneral Oil and 
Tyrideyie ; 
Surface only. 

Flies emerged, 
some pupae in 
the soil. 


Hesiilts show that the Tar oil prevents the maggots from 
migrating into the soil below the manure-heap. While forming 
a barrier to larvse, and acting as a deterrent to hies, it does not 
prevent Hies which emerge from pupa? present in the manure 
from escaping through gaps provided by the straw of long 
manure. 

N.B. — Maggots placed on soil mixed with (1) Green Tar oil, (2) Neutral 
Blast-furnace oil Inirrowed into it awaj from the light, and were 
dead in ten minutes. 

IV, Four manure-heaps, each on a base feet square, rising 
3 feet in the centre to a point, were treated with : — 

Neutral Blast-furnace 

Blast-furnace Creosote. > gallon with 20 gallons soil. 

Green Tar oil. ' 

Control. 

The treated soil was spread evenl}^ over the heaps. IMaggots 
were placed in each and the tempemtures recorded. In areas of 
about 95° F. the larvm w-ere dead in all hut the Control heap. 


Results. 

In live days the Control heap was infected while the treated 
heaps remained immune. Observations showed that conditions 
were favourable to breeding, but that flies were repelled from the 
treated heaps. 


V. Five heaps, each on a base 7 feet square, rising 3 feet to a 
top 3 feet square, were treated with : — 

^ gallon to 10 gallons soil. 

Control. 

Results. 

In four days maggots \vere found in the heaps treated with 
Blast-furnace Creosote and Miscible oil and Pyridene. These 
two stacks were destroyed. For ten days no maggots were 
found in the other tivo, although conditions such as moisture. 


Neutral Blast -furnace oil. 
Blast-furnace Creosote, ! 

Green Tar oil. i 

Miscible oil and Pyridene.J 
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temperature, etc. seemerl suitable for breecliug, and untreated 
manure in the same condition became infected. 


YI. Five heaps of long manure on a base 7 feet square, 
rising 3 feet to a 3-foot square, were treated with : — 


Mineral oil and Pyridene 

1 gallon with 40 gallons of soil. 

» 5J » 

39 93 20 ), 

Tar oil and Pyridene . . 

I 93 33 40 ,, „ 

39 39 •• • 

33 33 20 „ „ 

Control. — Soil only. 



Results. 


In two days maggots were found dead on the surface of the 
Tar-oil- treated heaps, and a live one was wriggling in the full 
light on the to}3. In four days the heaps contained large dead 
maggots, and the Control contained full-grown maggots and 
puparia. Flies had evidently been laying in the Control. The 
treated heaps were still free in ten days. 


YII. Three manure-heaps on a base 7 feet square, rising 
3 feet to a 3-foot ^uare. The manure was long but not infected. 
They were treated with ; — 


Mineral oil and Pyridene 10 Oq* 
Tar oil and P^n-idene 10 ‘’o. 


-i- gall, sprinkled over the base. 

^ gall, with 20 galls, soil on surface. 
Ditto. 


Results. 

In five days the Control and Mineral-oil heaps contained 
maggots, hut none were present in the Tar-oil one. It was 
warm, moist, and appeared very suitable. Observation showed 
that flies came readily to the heaps and that Pyridene appears 
to be attractive, but the attraction is temporary. 

Till. One large heap of mixed manure on a base 9 yards by 
7 yards was treated wdth a watering of pure non-miscible liquids. 
Seven gallons were used for a light -svatering. This was at the 
same rate as that used in soil- treatment, showing that an appli- 
cation of 1 -inch -thick treated soil at one part in forty is about 
equivalent to a light watering with the liquid. 

N.B. — There a Control heap to each set of experiments which was 

examined for eggs and maggoth, and where the conditions proved 
unsuitable for breeding no conclusions uere drawn from the Control 
heaps. 

B. Plant Trials. 

All the substances used in the manurial experiments were 
tested on plants in open plots, in pots, and in frames. 

I. Plots. 

1. At Y isley, Blast-furnace Creosote, Neutral Blast-furnace 
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oil, and Green Tar oil were mixed with soil at the rate of 1 in 40, 
and used with manure in the proportion of 10 gallons of oile<l 
soil to 100 gallons of manure. Ten barrow-loads of treated 
manure was dug into each plot sized 44 feet by 8 feet. French 
beans and turnips were sown. 

Results. 

Gross weight of crop in lbs. 


Blast-furnace Creosote . 

Turnip. 

243i 

Sean. 

204 

Control .... 

270^ 

16^ 

Neutral Blast-furnace oil 

215A 

is 

Control ... . 

2324 

174 

Green Tar oil 

1704 

18 


2. At Messrs. Sutton’s, Reading, who supph" the following 
report, substances were tested on mustard, being a quick-growing 
crop : — 

Fifteen plots in all were ti'eated, and the experiments were 
carried out in two series, Series I. consisting of Plots 1 to 10, and 
Series II., Plots numbering from 11 to 15. Each plot was about 
1 square pole in area. The land on which these experiments 
were conducted was previously under mangel plants, and all of it 
had precisely a similar treatment. 

Series I. — The heaps of dung for these plots w'ere dug in on 
June 26th, 1915, and the mustard sown on June 28tli ; the 
following tables serve to indicate the character of the dressings 
with which the dung was treated, the dates on which the seed 
germinated in each plot, and the respective merits of the plots at 
the dates mentioned. 

Series II. — The dung in this case w’as dug in on August 1 3th, 
1915, and the mustard sown on the following day ; the results 
will be found in the tables already alluded to. 

It is most sa,tisfactory that in both series not a single crop 
should have failed, and that consequently it may be assumed that 
dung treated with the chemicals employed by Professor Maxwell 
Lefroy may be used for manorial purposes without hesitation. 

Series 7. 

Control No. 1 (untreated). 

Aa. Miscible oil, Heavy S-i ozs. diluted to 44 gallons. 


Ab. 

W 33 


48 

33 


9 

35 

Ba. 

33 33 

Light . 

24 

33 


44 

55 

Bb. 

3S 53 

33 

48 

33 


9 “ 

35 

Ca. 

35 33 

‘P’ 

24 

33 


H 

35 

Cb. 

35 31 

53 

48 

33 


9 ” 

53 

Da. 

?3 33 

‘F’ 

24 

33 


44 

33 

Db. 

55 33 

35 • . 

48 

33 


9* 

33 

Ea. 

\Ve'>jt<n’au 

or Mi.scible 

24 

3. 


44 



Tetrachlorethane. 
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Dates of jSTofest. 2\otes to Trials. 

July otli, 1915. Germination showingf in each and fairly general in all. 

July 10th, „ ‘Control’ and six following are all uniformly good and practi- 
callj" no difference between any. 

Da and Db not quite so even as the preceding, not uniform in 
growth, gappy. 

Ea in much the same condition as ‘Control.* 

July 24th, „ jSTo real difference between ‘ Control ’ and six following lots. 

Da and Db continue the least satisfactory. 

Ea good lot and equal to ‘Control.’ 

July 31st, „ ‘ Control ’ and six following lots still much alike. 

Da the weakest, but not reallj' poor. 

Aug. 13tb, „ The plots were inspected by Professor Maxwell Lefro^^ and 
Dr. Stenhouse 'Williams. 

Seines II, 

IVlaniire received August 13th and plots sown August 14tli. 

Control No. 2. 

Ac. Manure oil No. 1 with earth. 

Be. „ „ No. 2 ,, ,, 

Cc. „ „ No. 3 „ ., 

Dates of2^otes. yofes to Trials. 

Aug. 21st, 1915, All plots germinated satisfactoiih'. 

Aug. 31st, „ Not much difference between ‘Control,’ Be, and Cc. 

Ac not quite so strong. 

Sept. 4th, „ ‘ Control ’ and Be the two strongest. 

Ac the weakest. 

Sept. 11th, „ All four lots are good, but of the four Ac is slightly the 
weakest. 

Sept. IStb, „ Now all very strong and good, and little difference to be seen 
between any, 

11. Frames. 

1, At Swanley, melons and cucumbers were planted in frames 
and grown on the French system. Each plant was planted in 
soil over a cubic foot of treated manure. The treatments 
were : — 

Westoran. " 

Miscible Fusel oil l®o. 

Miscible Pyridene. 

Miscible oil, Hea\y. 

Miscible oil, Light. ^5 ©zs. diluted to one quart 

Kerosene. per 10 cubic feet. 

Higher Pyridene bases. 

Cresol. 

Heavy Tar oil and Cresol. 

Neutral Blast-furnace oil.-- 

Non-Miscible Tar oil. 5 ozs. to 10 cubic feet. 

Nou-Miscible Pyridene, 5 ozs. to 10 cubic feet. 

Control. 
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Results. 

All the plants grew to maturity and bore normal crops, with 
the exceiition of the Westoran-treated one, which died. 

2. Melons planted in soil over one cubic foot of treated soil 
and manure and groAvn in a French frame. The treatments 
were ; — 

Neutral Blast-furnace oil. 

Blast-furiiace Creosote. 

Green Tar oil. 

All ’gave normal results. 

3. Melons planted in soil over a hot-bed of manure treated 
with Westoran in the strength of 2 ozs. diluted to one quart 
with water per 10 cubic feet. The plants w-ere grown on the 
French system, and the results were normal. 

4. Cucumbers w’ere planted in soil over a hot-bed of manure 
treated with Miscible Pyridene 10% in the strength of 2 ozs. 
diluted to one quart per 10 cubic feet. They w^ere grown on the 
French system with normal results. 

N.B. — In the ca&e of 3 and t the manure used was treated a fortnight 
l^revious to planting. lu all the other experiments the inauure was 
used immediately after treatment, so that nothing was lost. In 
actual practice a certain amount would be lost before use. 


III. Pots. 

1. At AVisley, wdiite mustard was sown in 7-incli pots on loam 
and treated manure in equal parts. They were kept in a cool 
frame and shaded. 

The following chemicals were used in the proportion of 1 part 
diluted to 3 with water. The experiments formed three series : — 

1 . Treated wuth 30 c.c. of the mixture. 

2. „ 150 

3. „ „ 300 

Results. 


Miscible oil, Heavy 

llapid germination. 

Good crop 

» » bight 

V 33 

55 35 

Miscible P^nuleiie, Series 1 and 2 ... 

>3 33 

55 >5 

JJ « 35 3 

Uneven „ 

Poor „ 

Miscible Fusel oil, Series 1 

S3 33 

35 33 

„ V .. 3 and 3 

Even „ 

Good „ 

Westoran, Series 1 

33 ’3 

53 35 

„ „ 2 and 3 ... 

Poor „ 

Poor „ 

Kerosene. 



Higher Pyridcnc bases. | 



Cresol. I" 

Good 

Guod ,, 

Heavy Tar oil and Crcsol. j 



Neutral Bla-Ufurnaco oil.-^ 





478 


MISS W. H. SATJXDERS OX THE 


The plants were grown for two months, and at the flowering 
stage all the results were equal and even with the Control. The 
Westoran treatment resulted in a checked thin crop, but the 
plants reached maturity. 

2. Cape Pelargoniums and Adiantums (maidenhair ferns) were 
repotted from 60’s into 5-inch pots with equal parts loam and 
treated manure. The treatments used for mustard in Experi- 
ment 1 were repeated on twenty-two species of Felargonmm and 
on Adiantum kensloioianihun. 

All grew quite healthily, and at the end of seven weeks the 
treated plants looked as well as the Control. 


3. At Swanley, melons were potted with a compost of equal 
parts treated manure and loam, and grown in a temperature of 
(30-80^ F. For each treatment 1 quart of liquid was used with 
4 ozs. and 3 ozs. of the chemical. 

AV^estor-an at both strengths killed the plants, but those treated 
with the following behaved normally compared with the Control. 
They were kept until pot-bound : — 


Miscible Fusel oil. 
Miscible Pyridene 10<^,o. 
Miscible oil, Heavy. 
Miscible oil, Light. 
Miscible Pjuidene 6 
Kerosene. 

Higher Pyridene bases. 
Cresol. 

Carbon Tetrachloride. 


Heavj’ Tar oil and Cresol. 
Fusel oil. 

Neutral Blast-furnace oil. 
Tetrachlorethane. 

Miscible Pyridene 15 Molar. 
Soluble Tar oil. 

Blast-furnace Creosote. 

Green Tar oil. 


4. Cucumbers, for which the methods of No. 3 were employed, 
were treated with : — 

Non -miscible Tar oil, 

Nou-raiscible Pyridene 

with perfectly normal results. 


Conclusions. 

The experiments show that the investigations led to two very 
successful treatments : — 

1. The surface-dresbing of manure with Green Tar oil or 

with Neutral Blast-furnace oil and soil, 

2. The application of Tetrachlorethane. 

Both treatments successfully kill maggots in the manure and 
are harmless to plants. 

The Tar oil has a permanent effect in being resistant to rain, 
while the effect of Tetrachlorethane lasts only while the liquid 
vapourises, and in time the poisonous vapour escapes. 
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The treatments began with the series of vapourisable liquids 
which led to the surface applications. Although these treatments 
are more satisfactory than any hitherto recommended, it is 
admitted that there are still some doubtful points in connection 
with the relation of the migration of the larvje to the condition 
of the manure due to chemical action other than changes in 
temperature. For the early experiments infected manure was 
nob obtainable ; maggots enclosed in gauze were placed in 
diftereiit positions in the stacks. ^Then House-flies became 
abundant naturally infected manure was used. 

The Tar-oil treatment is recommended for large accumulations 
of manure, either in military camps or for horticultural purposes, 
in the proportion of one part of oil to forty parts of soil. One 
gallon of liquid mixed with forty gallons of soil covers 100 square 
feet. The oils are products of the first distillation of tar. For 
large quantities the price is Is. per gallon, making the cost of the 
treatment Id. per cubic yard for surface treatment only and 2d. 
per cubic yard for treatment of the ground and of the sui*face. 

The value of manure is Is. 9fZ. the cubic yard. 

Treat the manure which is added to a heap every five days, 
and if fresh ground is to be covered, when adding to a heap, oil 
the ground first. 

Maggots present in manure which is stacked on soil dressed 
with a Tar oil cannot escape into the ground to pupate. The 
manure ferments normally when treated with the oil, and the 
maggots perish in the treated soil to which they are driven, or 
they pupate in a stack which is cool (Experiment III.). That 
a manure-stack treated with Green oil or with Neutral Blast- 
furnace oil will remain immune to fly-attack has been confirmed 
by Experiments II., IV., V., YI., and YII., where in each case 
the Control became infected. 

That the treatment is harmless to plants is shown by the 
results of Plant Trial I. (Plots) and III. (Pots) and Messrs. 
Sutton’s Series II., Ac and Cc. 

The vapour treatment with Tetrachlorethane, in the miscible 
or in the pure form, is recommended for small quantities of 
manure and for fresh manure used for hot-beds in tlie strength 
of 2 ozs. to 10 cubic feet of manure. 

Tetrachlorethane is a heavy liquid, specific gravity 1*6 and 
boiling-point 147° 0. It is non-inflammable and commercially 
available. The price of pure Tetrachlorethane is 35s. per cwt. 
and that of Westoran 52s. per cwt. That a manure-stack treated 
with Tetiachlorethane will effectively kill maggots has been 
proved by Experiments I., II., and III., and that used with 
manure at 2 ozs. per 10 cubic feet is safe for plants, by Trials 3 
(Frames) and Messrs. Sutton’s Series I., Ea. 

It is worth noting that all the treatments have been tested in 
intensive culture with satisfactory results at the strengths recom- 
mended. 
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20. Flj Investigations Reports. lY. — Some Enquiry into 
the Question o£ Baits and Poisons for Flies, being a 
Report on the Experimental Work carried out during 
1915 for the Zoological Society of London. By Olive 
0, Lodge 


[Received March 29, 1916 : Preliminary report read by Prof. H. Maxweil Leehot, 
November 9, 1915.] 
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These experiments testing various substances on flies, were 
made with the object of finding out wliich were the most suitable 
to use as baits for traps, while others were tested as possible 
poisons. The work was undertaken under the direction of 
Prof. H. Maxw’ell Lefroy for the Zoological Society of London, 
during the summer and autumn of 1915. 

The experiments in connection with Blow-tiies were made in 
the Sociey’s Gardens, Regent’s Park ; those on House-fiies, at 
Acton Lodge, Brentford ; while the work on poisons w'as done, 
for the most part, at the Imperial College of Science and Tech- 
nology, South Kensington. 


Baits foPv Blow-flies. 

The well-known habits of blo'v-flies, and their attraction to 
dead and decaying animtii matter, suggested tliree main lines of 
enquiry for experiment on blow- fly baits : — 

I. To try to find out whether any of the decomposition pro- 
ducts or other oi'ganic compounds are attractive to blow- 
fiies wlien isolated, and used as baits. 

II. To see which of the meaty substances are most attractive, 
wdien, and under what conditions. 

III. To experiment in a similar w^ay with vegetable substances, 
to see if they are at all attractive. 

The flies used in these experiments Avere those which Avere 

* Communicated by Prof. H. MAx^vELL Lepeoy, M.A., F.Z.S. 

Proc. Zool. Soc. — 1916, No. XXXIV. 34 
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most common at the Zoological Gardens during the early summer, 
viz. : — 

(a) Oalliphora erythrocephcda. and \ Blue-bottles. 

„ vomitora J 

(b) Lucilia ccesar The Green-bottle. 

(c) Protocalliphora grcenlandica (released from breeding-cage). 

(cl) 2Iusca domesticci The House- Hy (scarce; ^ 

(e) Fannia canicidaris The Lesser House-hy. 

,, scalaris The Latrine- fly. 

(i) Fiopkila casei The Cheese- fly. 

(g) Sarcophaga carnaria The Plesh-fly. 

I. Methods and accotvnt of experiments icith various 
organic compounds. 

In these experiments the usual method adopted was to soak 
pieces of blotting-paper in the diflerent substances to be tested, 
and to place them inside or outside the wire gauze breeding-cage 
(in which F, groenlandica were bred). At the same time, controls 
consisting of similar pieces of blotting-paper soaked in water 
were placed beside each. The results wei'e compared, and a note 
made as to wdi ether the number of flies (if any) which came to 
the chemicals was equal to, greater, or fewer than the number 
which came to the controls. 

The various substances used, classified according to their 
attractiveness, are given below (A-E). 


A. Substances found to be attractive to P. grcenlandica. 


Honey. 

Cane-Sugar molasses. 

Heet ,, „ 

Lactose (solution in water). 
Maltose „ „ 

Glucose 55 


Fructose (solution in water). 
Lievulose ,, „ 

Cane-Sugar „ „ 

Urine (6 days old). 

55 (16 days old). 

Uric acid. 


B. Substances found to he decidedly repellent. 


Pipendine. 

(Enantliol (weak). 

Xylol. 

Oil of Thyme. 

,5 Cassia. 

„ Java Citroiiella. 
j5 Ceylon Citronella. 
„ Palma rosa. 

„ Bay. 

„ Heliotrope. 

,5 Lavender. 


Oil of Cinnamon leaf. 
5, bark, 

„ Sassafras^. 

„ Clo\es. 
Camphor. 

Amyl acetate. 

Methyl salicylate. 
Annsole. 

Citrul (strong). 

Ethyl sulphocyamde. 


Very few house-flies were seen in the Zoological Gardens during these experi- 
ments, prohaljky because it was still early in the season for them ; althouo’h thev 
w ere never at all abundant there, e\en in August and September. ^ 
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C. SiihstaticeB deterrent^ though m a less degree than those 
given hi B. 


Pyridine. 

p-Cresol. 

Xaphthaline. 

Pheuetole. 

Hvdrogeu sulphide water. 
Quinol. 

But3Tic acid. 

Carvone. 

Quinoline. ^ 

Anethole. 

Ammonia (weak). 

Urine (tresh). 

Boriieol (in ale.). 


Carbon bi-sulphide. 
Aniline. 

Guiacol. 

Toluene. 

Urethane. 

Dimethylaniline. 

Vanillan. 

Ethyl acetate. 

Allyl sulphocyanate. 
Ethyl nitrite. 

Amj'l nitrite. 

Lactic acid. 
Cedar-wood oil. 


D. Substances which gave no definite results. 


Methyl Indol. 

Indol. 

Pyrogallol. 
Paraforraaldehj’’de. 
Ammonium butyrate. 

„ benzoate. 

„ valerate. 

u-!Napht haline. 

Skatol fstrongj. 

» (fir})- 

Triinethylamine (weak ). 
Urea. 

Tyrosine. 

Guanine HCl. 

Betaine. 

Dimethidamine. 


Methjl alcohol. 

/ 3 -Naphthul. 

Quinine sulphate. 

S Mono-meth} l-uvic acid. i 

Trimeth. HCI. 

Acetal. 

Uric acid (dry) artiticial musk. 
Ethereal extract of horse-maniue. 

NaCH „ „ 

Alcoholic 5, „ „ 

HCl „ „ 

Precipitate by HCl from NaOH 
extract of horse-manure. 
Precipitate by XtQOH from HCl 
extract of horse-manure. 


E. Substances ivhichgave the same I'esidts as the controls. 


Valeric acid. 
Aspartic acid. 
Eorraaldeh}de. 
Tannic acid. 
Leucine. 
Stearic acid. 
Oleic acid. 
Theobromine. 


Terpiu OH (ale.). 
Potasb. salicylate. 
Salicylic acid. 
Ethjd formate. 
Phenylacetic acid, 
(’affeine. 

Acetone. 


Nothing of much practical value was obtained from these 
experiments. They gave, however, indications of the likes and 
dislikes of the flies {P. groenlmidica)^ and so appeared useful in 
differentiating between the tastes of blow-flies; certain sub- 
stances (A) were attractive, while others (B and C) were repellent 
or distasteful in varying degrees ; others, again, gave no definite 
results (D) or the same results as the controls (E). Since these 
experiments were made with one species only, i. e., P. grten- 
landica^ it does not follow that the results will be true for other 

34 ^ 
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species also ; in fact, subsequent experiments showed that tastes 
varied in different species of blow-£ies, e, g,, honey and sugar 
were very attractive to grcmlmidica^ but not at all to LnciUa and 
CkilUphora^ although some of the substances gave similar results 
with the different species. The essential oils tested were found 
to be repellent to grcenlanclica, and in those ca,ses where tests 
were made with Lucilia, CaUiphm*a, and Musca, they were seen 
to be i‘epellent to them also. They may, therefore, be found useful 
as ingredients in sprays or unguents. 

Experiments were also made to test the effect of certain 
organic compounds, etc., on house-flies * 

The following methods of testing them urere employed : — 

(1) In which pieces of blotting-paper were soaked in them and 

exposed in sunny places in the greenhouse, 

i^uhstances tested. 

Ammonium tutymte .. 

„ benzoate 

Amyl acetate 

Methyl Indol 

Trimetli. chlorliydrate . . . 

Vtmilla .... 

ff-Nnphthalme 

^3-Naphtliol 

Etlu 1 sulphocyaiiide 

beet -sugar molasses ... . 

Uretbane 

Guanine HCl.. . . 

Guanadiiie HCl (-pNaOHl . .. 

Trimeth. chlorliydrate (4*NaOH) 

Louoiue 

Ai’tificial musk 

(2) In Avhich the substances were added to mixtures of casein, 

sugar, and water, and exposed for two Jays on the bench 
in the “fly -room at the Imperial College (December). 

All were harmless to the flies, nor were any as attractive as 
the controls, 

A summary of results is given below : — 


Svhstaiioes tested. 

lies nits. 

12‘5 c.c. Casein + • • - 1 

( 

13*5 c.c. IJrowu Sugar + f _ * 

12*5 c.c. Water f ’ 

) Verv attractive tbruughout 
whole expenmeut. 

(Control) ) 

12 drops SafiHjl + A 

., Unattractive. 

12 drops isautal + A 

„ ; flies repelled ut first. 


Hcsidts. 

Dislikeel by the house-flies. 


A tew flies settled ou thi.s. 
Disliked l>y house-flies. 


The account of these experiineuts testing certain organic compounds on house- 
flies is placed here, so us to be available fur comiiaribon with the similar experiineuts 
iiii blow -tiles. 
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4H5 


12 (Irops Hellibore + A 

12 drops Prretlmim Extract (Ale.) + A , . 

12 drops Xylol + A 


6 drops Oil of Geraniol-t- A 


6 drops Oil of Thyme + A 

Bread soaked in water . 

25 c.o. Caseiii-f . ...Y 
25 c.c. Brow n Susar 4 - { _ 

25 e c. Water . . i 

(Coistrol) . . 

12 drops Fu^el Oil 4- B . 

1 c c. Army Spray ” + B . . . 


Xot very attractive. 

33 39 

r Unattractive, until X>lul bad 
< evapoiatecij when Ihe^ came 
( to teed, 

( Unattractive at first, later 
( a few files came. 

{ Repellent at first. Second day 
•j when smt'll of tbit me les^, 
t a few flies came. 
Veiyaftmctive while moist. 

^ Very attractive. 


Unattmetive. 


, non -poisonous. 


(3) In which certain substances were tested against iBacterizedi 
Blood These experiments were made in the green- 
house in July. In some («) a drop of the blood and 
another of the substance to be tested were piaceil on a 
piece of blotting-paper, side by side yet not touching, 
while in others (6) the two drops were mixed. 




''Vuiegar. 
Propionic acid. 
Absolute alcohol. 
95 » 

Am\l 
Curv one. 
Pyridine. 

Oil of Cloves. 
Formic acid. 
Acetal. 


salicylate. 
"i Butyric acid. 

V. Acetic „ 


It was noticed that, generally, the house-flies disliked coming 
in contact with the chemicals, although they did not appear to 
detect them from a distance. They fed greedily at all places 
where could get at the blood without touching the chemi- 
cals. A few flies, however, came for a short time to formic acid, 
methyl salicylate, butyric and acetic acids. 

Xylol was distinctly repellent, but after it had evaporatetl the 
flies settled on the blood. 

(4) Other experiments were also made with Dried Blood, one 
day old, mixed with water and also with casein and sugar 
baits, etc. It was found to have no sp^ecial attraction 
either for house-flies or blow-flies, apparently making no 
difference to an attractive bait, nor rendering an un- 
attractive one attractive. 


^ This Bactevized Blood (f. e., Blood prepaveil uitli putrefying Bacteria) was 
fouiul by experiment to be very attractive to hou->e-rties, and also when mixed 
with casein, sugar, banana, and water. Apparently it had no special attraction for 
blow-flies {Liicilia and CVT?fij:y/mr</), either alone, or mixed with casern baits, with 
or without shredded meat. 
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LI. Methods and account of K,}typerhneuis to find ont irhen, and 
under what conditions nieatif suhstances are most attractive 
to bloto-Jlies. {June and Jidi/,) 

All tliese experiments took place out of <loors, the haits bein^ 
exposed in sunny places in the Zoological Gardens ; for it was 
found that even when a very attractive bait was })la.ced in tlie 
shade, practically no blow-Hies came to it, although they ha,d 
been swarming round it wdien it was put in the sun. 

The diflerent substances were at first placed in shallow dishes, 
partially covered by glass plates, so tha,t the flies could enter and 
feed, and the smell difiuse into the air. Later, however, it was 
found more convenient to use glass pickle-jars (height 9 inches, 
diameter 4 inches) fitted with wire-gauze funnels, which preventecl 
the flies from escaping when once they had gone inside. 

The number of Hies caught in these jars was noted each 
moiming and evening, btit when dishes were used they Avere ke[)t 
under as continuous observation as possible during the day, and 
the attractiveness of the bait estimated ])y the number of flies 
wdiich had fed during that time. 

The average length of time of each experiment was from six 
to seven days. 

The first subst«ances to be tried were meat and har<l-l)oiled egg, 
of diflereiit ages. It was seen that after becoming blow’u their 
attractiveness was increased. This was especially the case w’hen 
they had been kept for a few da 3 ’^s, and wove in a more or less 
liquid condition, owing to the digestive action of the maggots. 
At this stage they were very attractive to the blow-flies, the 
meat more than the egg, though numbers of flies came to both. 

This effect of maggots on sitbstances was further tested in 
later experiments, when two similar pieces of meat were put out 
side by side. To the one, maggots were added, while the other 
was kept covered with wire gauze to prevent flies gei^tiiig to it 
and blowing it. It w'-as moistened occasionally with wa.ter to 
prevent it from drying up. When both wei‘c simihu'ly coveicd, 
])low-flies kept coutinuously buzzing round and settling upon tlui 
ganze covering of the former, while none or V(iry few (*a.m(' to 
the latter. 

Other substances were also tried, witli like results, though 
their attractiveness without maggots vai*ie<l with the different 
substances, and with the same substance a,i diflerent stages. 

Since this w'as seen to he tlio case, pepsin was tried to see if it 
acted in the same way. It was found, howe\’ei*, t]ia,t l)oth fish 
and meat after they had been acted upon by 2 >epsin in the 
presence of hydrocliloric acid, attracted fewer flies than did the 
controls of meat or fish alone. The flies used were chiefl^^ Lucllla, 

Peptone was also tried, both moistened with water and mixed 
wdth bread ; sometimes maggots were also added A variety 

* The inajvo-ots tlid not thrive in these* mixtures. They appeared unhapi).v and 
restless, ofton escupine: out of tin* disln*s. 
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of Hies came to these peptone baits, but not in very large numbers, 
L 0., a certain number of CalUpkora, Lucilia, and Fannia, a few 
Musca and Sarcophaga^ as well as many Pio2>hila, 

The blow- Hies weie always more atfci*acterT by meaty substances, 
although quite a number of them have been caught when mix- 
tures of peptone were the only baits exposed. 

Some of the different organs, as well as ordinary meat (muscle), 
and also dead birds, fish, etc., were used as baits. Of these, 
liver, brain, and fish were the most attractive, remaining so for 
a considerable time. Blow-fiies very soon came to feed on these 
when exposed in sunny places, so that they became blown very 
quickly- When the digestive action of the maggots had had 
time to act upon the baits, they were extremely attractive, but 
gave oft* a most oft'ensive smell. Since liver, biain, and fish were 
the most attractive of the meaty substances, they were tested 
against each other, in order to find out their relative attractive- 
ness. First, the attractiveness of each for blow-flies was tested 
separately, when the mouths of two of the jars were closed by 
being covered by glass plates. Later, two at a time w^ere left 
open, and finally all the three were left open together. Liver 
was then found to be by far the most attractive, although 
when fish and brain vrere exposed alone, they each caught a 
considerable number of flies. 

Details and results are given below in Table I. 


Table I. 


Comparisoyi of the Attractiveness for Blow-flies of liver ^ 
brainy and fish. 


! 

Liver (horse) + maggots 
(7 days old). 

Fish (mackerel or whiting) 
+ maggotb (7 days old). 

Brain (horse) + maggots 
(7 days old). 

Open. 

Closed. 

Closed. 

Very msmy Hies eanght. ! > 

Closed. 

Open. 

Closed. 


Very many flies caught. 


Closed. 

Closed. 

Open. 

Very many flies caught. 

Open. 

Open. 

Closed. 

All the Hies went here. 

No flies came. 


Closed. 

Open. 

Open. 


Few flies came. 

Many flies came. 

Open. 

Closed. 

Open. 

Is 0 

U e c o r d. 


Open. 

i Open. 

1 Open. 

Very many flies came ; 

i Hardly any flies came. 

' A certain number of flies i 

far more than to either 


1 came. 

of* the others. 

i 

1 

! 

„ . . . 

1 

' „ - - i 
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As a further test of the attractiveness of liver, another piece 
(three days old) was placed in the slaughter-house yard near a 
large trap baited with a horse’s head. It was certainly attractive, 
catching about 400 flies’^ in 24 hours, showing that liver still 
attracted even amongst all the counter attractions of the slaughter- 
house yard. 

The following lists (I’-I) give the summary of the results from 
the experiments with the different meaty substances. 


F. Sitbstances found to he most and continuously attractive 
to Blowflies (Lucilia a/nd Calliphora) t. 

Livei* + maggots. 

Meat + „ 

Brain + „ 

Bisli + „ 

Hard-boiled eggs + maggots. 

G. Substances slightly attractim on first day^ and also 
svihseqxientLy, 

Fish (under wire-gauze trap). 

Boiled meat. 

„ „ + maggots. 

Marrow in bone. 

„ „ + maggots. 

Dead birds (mostly sparrows). 

II. Substances 7iot attractive till second day, a^id then 
modeirately so. 

Meat + pepsin + HC1. 

Fish + „ + „ 

M eat + Methyl Indol. 

I. Suhsta77ces miattractive to Blowflies, 

Blood. 

Bacterized blood, i.e. blood prepared with putrefying bacteria. 

Fresh hai’d-boiled egg. 

Fat. 

Freshwater mussel (Aitodoji). 

Hard-boiled egg + Methyl Indol. 

Fresh meat + Skatol. 

Unblown meat (covered by wire-gauze trap). 

Alcoholic extract of putrid meat + bread. 

„ „ „ „ + bread + maggots. 

» ,, » egg + bread. 

„ „ „ ,, + „ + maggots. 


* The actual count was 138 Liicilia^ +49 Ca7Uji7io7'a, +51 Fminia, + 97 Grrosn^ 
landica^ +57 liies too damaged to recognize, +4 which escaped. Total 396, 
t In these and all subsequent experiments the blow-flies used were Lzicilia and 
Calliphora. P. g^'osnlandica were only used in the first experiments, \^ben it 
was still early in the season for the other species. 
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III. Experiments leith various fruit and vegetable baits. 

(June- July.) 

These experiments were carried out in the same way and 
under the same conditions as those on meaty suhstances. 
Shredded meat was sometimes mixed with the baits, but even 
then they were never so attractive to blow-flies as meat alone, 
None of the substances, even after they had been kept for a con- 
siderable time, were found to be at all attractive to blow-flies, 
though in some instances a few flies came to them. These sub- 
stances are marked with an asterisk in the following list: — 

Hay infusion. 

Bailed caLbage. 

Raw cabbage (cut up and moistened with water). 

Boiled lettuce. 

Raw „ (cut up and moistened with water). 

Boiled grass. 

Grass + water. 

Boiled potatoes. 

Raw „ (cut up and moistened with water). 

Water in which cabbage, lettuce, and grass had been boiled. 

Dates. 

„ + water. 

Banana. 

* „ + maggots. 

* „ + >, + meat. 

* „ + meat. 


„ + vinegar. 

Squashed strawberries. 

*Stra wherries + meat. 

* „ + „ + maggots. 

„ + yeast + „ 

„ + maggots. 

*Str aw berry jam + meat. 

* „ „ + „ + maggots. 

*Stinkhorii fungus (JPIi alius). 


Further, certain household substances were used, such ns bread 
and cheese, milk, vinegar, etc., as well as mixtures of casein, 
bread, and water, both with and -without maggots. 

The results are given below : — 


Baits. 

Treacle 

„ + water 

Brown sugar 

„ „ + water 

» » + » +raeat 

„ „ + „ + yeast . 

Oxo + bread + water 

„ + „ + „ + maggots .. 

Bread + vinegar 

„ *+ „ +jam 

» + » + » + maggots 
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Baits. 


IW+cheese+milk f 


JR es nits. 

JFannki, and many Piopliila 


» + 

» + J5 ■ 

Milk, fresh . . 

„ sour . . . 
Casein + water 


+ +man‘o-ots J caught till 2nd day, \^hen flies (as above) 
” oes • ^ caught. 

. ri2 Blow-flies + 12 J^annia + l House-fly came 

ThJIIcI J ^ ir j. .. t e ,1. 1 x* ...i.x 


+ maggots 


:{ 


+ maggots 


+ bread 


+ maggots 


oil 1st day. Kept for 16 days and few cauglit 
each day. 

.. Unatti'active. 

Few Calliplw 7 *a caught. 

^ Fa7mia + some Blow-flies and many Biop>Jnhi 
.. c cauglit. 

On 4th and 15th days many Blow-flies caught 
(when no meat baits exposed). On most 
days a few Blow-flies as well as Fannia ami 
Btophila caught + a few IJJusca. 

^ Miisoa + Lucilia and VaUipli07*a + few Sai'- 
cophttga + m.in 3 ' Piopliila caught — both at 
the Zoo and ivhon put by manure-heap at 
Brentford. 


1 


Summary : — 

Jt was found that for Blow-flies — 


(1) The most attx^active baits were : — 

(а) Liver -h maggots. 

(б) Brain 4- „ 

(c) Fish +_ „ 

(d) Hard-boiled egg -j- maggots. 

Of these, liver 4- maggots gave the best results. 

(2) IVIeaty substances of all kinds were more attractive than 

either chemical or vegetable substances. More flies 
came to them than ever came to the vegetables or 
chemicals, even when these two latter were the only 
available baits for the flies; although certain substances, 
notably mixtures of casein and peptone with water 
and bread, showed possibilities of being good baits 
when they were the only attractions present. They 
then caught a number of different species (i. e, Musca, 
Calliphora and Litcilia, Sarcophaua.^ Fannia. and 
Fiophila). 

(3) The digestive action of blow-fly maggots on meat, etc. 

added to their atti*activeness. 

(4) The best 3vay to attract and catch blow-flies was to put 

the baits in sunny places. 

(5) The gi*eat drawback, however, to the general employ- 

ment of any of the meaty substances, or of the mixtures 
of casein, water, and bread, or of peptone, water, and 
bread, is the most objectionable smell which is given 
off when they have been kept for any length of time ; 
yet it is only after keeping them thus that their most 
attractive stage is i*eached. It would, however, be 
possible to use them out of doors, in the garden, or 
elsewhere away from the house, where the smell would 
not matter so much. 
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Baits for House-flies. 

^fethods and account of Experiments, 

These experiments on bouse-flj baits were carried out at 
Acton Lodge, Brentford, during the latter half of July and in 
August. 

The first experiments were made out of doors (a) near a 
manure-heap, from which flies were emerging, (&) in or near 
a forge, where a number of house-flies wei‘e congregating in the 
warmth. 

In neither of these cases, however, were the conditions very 
favourable, chiefly on account of the wet and windy weather. 
Later, half a bushel of house-fly j>up8e was collected from a 
neighbouring manure-heap, and placed in a greenhouse, where 
most of the subsequent experiments were made. This green- 
house was empty, excepting for some tomato-plants on the upper 
shelves (the flies did not like them, and would not settle or sit on 
the leaves). Ventilation was secured by nailing muslin over two 
of the windows. Very soon the greenhouse w'as swarming with 
flies, 'which had emerged from the pupse. These flies were used 
in the experiments. 

The supply of flies was kept up by breeding them in artificial 
media, consisting of mixtures of bread, casein*^, Avater, and 
banana, and banana-skins, surrounded by a dry layer of cut 
grass, leaves, etc., in which the maggots could pupate ; all of 
which were placed in large saucers on the floor, under the shelves. 
It was thus possible to keep up a continuous supply of flies. 

In experimenting, the mixtui^es to be used as baits were placed 
in glass jars wuth wire-gauze funnels (the same as those used in 
the blow-fly experiments). The date and time of starting the 
experiment ^vere noted, and usuallj^ a morning (9-11 a.m.) and 
evening (4.30-6.30 p.m.) count of flies taken, when the jars were 
emptied of flies and the dead (if any) removed. 

The average duration of the experiments vras 8-9 days. 

The substances tested were very various. Mixtures of casein 
and peptone, which had seemed from the blow-fly experiments 
to be promising baits, were tried, as \vell as all sorts of other 
substances, e. g. sugars, jams, fruits, etc., both alone and mixed 
with casein and peptone. After some time it w^as found that 
the casein mixtures were moi*e attractive than most of the other 
substances used. Hence experiments "svere made to try to 
discover when, and under what conditions, and mixed with which 
substances these casein baits were most attractive. It was found 
that the best results 'svere obtained with approximately equal 
parts of casein and browm sugar ; or casein and banana ; or 

* The idea of iisintr mixtures of casein, banana, etc. for breeding purposes was 
suggested by the tact that eggs were laid on some of the casein and banana baits in 
the jar^, and that the larvre lived m them. It uas found very successful for 
breediiui’ and beeping u]> a continuous supply of liouse-ilies, both in this greenhouse 
and in the ‘‘•fly-room” at the Imperial College. Flies were bred in largo numbers 
fiom Augu&t i915. and are fetill increasing (June 1916). 
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casein, banana, and brown sugar ; or casein, banana, and golden 
syrup; or casein and bread — all of wliicli wei'e mixed with 
sufficient water to make into a paste. These mixtures, more- 
over, generally required a day or two in which to idpeii before 
reaching their most attractiv^e stage, which then lasted for a 
considerable time. 

They were tested, amongst others, against the well-known 
recipe of beer and sugar, which was found to be immediately 
attractive, though it did not remain so for any length of time, 
only about two or three days. It was subsequently seen that the 
addition of beer, or preferably stout, to the casein, sugar, and 
banana mixtures, or to casein alone, made them immediately 
attractive, and that, when the effect of the beer or stout had 
gone off, the casein mixtures were themselves attractive and 
remained so for many days. 

Several of these casein mixtures were also tested in the kitchen, 
but only a certain number of the flies Avere caught. This was 
probably due to the various counter-attractions present, though 
on one occasion * twenty house-flies were caught between 5 P.M. 
and 10 A.M. the next morning. This number was well over half 
the flies in the kitchen, though on other occasions fewer were 
generally caught. Yet these baits, even in the greenhouse, whei*e 
as many as 600 have been caught in 6-7 hours, never by 
any means caught all the flies, but only a proportion of them. 
Other methods are likely to be found more effective in ridding 
kitchens of flies than the use of baited traps, e. g, spraying or fly- 
papers. 

Other casein baits w’ere also placed in different parts of the 
garden, as well as by the dust-bin, when various flies were caught, 
including Musca^ Callipliorct^ Ludlia^ Fannia^ a few Sarcophaga 
and many Borhoriis ; though more blow-flies were always caught 
with meat baits. 

A summary of the results obtained from the experiments on 
House-fly Baits is given below (J-0). The substances are 
classified according to their attractiveness. 

(N.B. — The days only are given on which the largest 
number of flies were caught. In most cases 
fewer flies were caught on the other days as well.) 

(J) Substances found to he the most attractive to House-flies. 

Da IIS on lohicli most flies were caught 
Baits. (i.e. oppro.rimatelg 90-100 or more 

flies at each of the counts). 

Casei n H- golden syrup + bread + water 9-10 

„ + brown sugar + water ... ... . 3-8 

,5 + bread + water 3-6 

„ + brown sugar + dried blood + water ... . 3-6 

5) + „ „ + „ + maggots . 1-4 


* Tbe bait consisted of casein -f- brown sugar + beer (3 days old). 
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Casein + bread + water 

„ + brown sugar + water . 

„ + banana + water 

5 j + „ + brown sugar + water .. 

5 , + golden syrup + brown sugar + water . 

„ -J- white sugar + water 

„ + » jj + +Alc. 

lleer + brown sugar 

Casein + „ » + stout 

+ 3J S» + JJ ' 

,, 4- stout ... . . 

Brown sugar + stout 

CtLsein + golden syrup + stout . ... 

Pudding (made ot egg, gelatine, 'sugai and mdk) 

Horlick’s ^Malted Milk + water ^ 

,5 „ „ + „ banana 

Casein + banana + Malt Extract + v\ ater 
„ 4- brown sugar 4- water 

}, 4" JJ ,, 4" ,, 4- bread 

„ 4- golden syrup 4- bread 4- water .. .. 

Ccrnflower 4- milk + sugar ^ 

Bird’s Custard Powder 4- white sugar 4- milk *• 
Boiled milk i- white sugar 4- starch 
Casein 4- brown sugar 4- water (boiled together) 
Butch cheese 4- brown sugar 4- water . . . 

Casein 4- water (boiled together) . .. 


5-12 

3-6 

1-6 

3-S 

1-4. 

1-2 

5-8 

1-4 

1-2 

3-4 & 7~S 
1-4 & 1-12 
1-6 
3-8 
1-6 
1-6 
3-4 
5-6 
5-lU 
5-10 

1-2 & 7-S 
3-1 
1-4 
1-2 
1-2 
1-2 
3-6 


(K) Stihsiances attra-ctii'e, though in a less degree than 
those given in (J). 


Ba its. 

Casein 4- brown sugar 4- water 
„ 4- Alcohol 4- w ater 

„ 4- Malt Extract 

„ 4- bread + banana 4- water 

„ 4- water (boiled together) , 

Toasted cheese 

Casein 4- brown sugar 4* beer . . . . 


Bays Oil ichich hwst atti'activc 
approA'ihiafely 60-80 
Jiies caught at each count), 
3-4 
11-12 
3-6 

3-4 


1-2 

1-2 

1-2 


(L) Substances to which Flies still came^ though never more than 
approximately 30-50 were caught at each count. 


Bays on loliich the 
Baits. aboue number of 

flies were caught. 

Banana 4- maggots . . 5-6 

Casein 4- „ 4- bread 4- water 11-12 

Blown sugar 4- Alcohol 4- water . ... . 1-2 

Casein 4- water 5-12 

4- brown sugar 4- beer . 1-2 

Horlick’s Malted Milk + brown sugar4- water 3-4 

Bird’s Custard Powder 4- boiled water 5-8 


^ Must ot the dies died which fed on the tlnee baits marked with an asterisk (’"). 
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(M) Substances to which Flies still caiiie, thoitgk never more than 
about 20--30 were caught at each count. 


Baits. 

Casein + l)i*own sugar + water . .. 

„ + white ,5 + „ + Alcohol 

„ + golden S3TUP+ „ + 3, 

Boiled millc 

Toasted casein + water ... . . .. 

Casein + bread + „ .... . . . 


Dalis on which the 
abom mmher of 
flies loere caught. 

3 - 4 & 7-8 
1-2 

7-8 

1-4 

1-12 

4 - 6 


(N) Substances to which never more than about 10-20 came, 

Dags on which the 

Baits. above mimher of flies were 

caught at each count. 

Golden syrup + alcohol .. 1-2 

Brown sugar + „ 1-2 

Casein + brown sugar + water 1-10 

„ + water 1-4 

Boiled milk + white sugar ... . ... 1-2 

„ „ + stout . ... 1-4 

„ cheese + water ... 1-2 

Dutch „ 1-2 


(0) Substances unattractive to Hottse’-Jlies^ and to ivhich 
fewer than 10 flies at most came. 


Baits. Dags exposed. 

Green treacle + bread l-.(j 

Golden syrup + „ 1-0 

Casein + gi*een treacle + bread + water 1-0 

Peptone + „ » + » + „ 1-6 

„ + golden syrup + „ + „ 1-0 

Casein + vinegar . 1_0 

„ + „ + yeast 1-2 

„ + brown sugar + yeast + water 1-2 

„ + vinegar +3'east + water . . I-2 

Peptone + toffee .... ... . 

„ +bi’owu sugar + water . ... 1-1 

» + 35 + ,5 + yeast . I-4. 

Casein + toffee (cooked together) ... . 

„ + „ + maggots . 1_4 

Toffee + maggots ... .. 

Casein + bread + water (at manure-heap) . .... 1-4 

„ + yeast + vinegar + maggots ... 1-4 

„ + brown sugar + water 1-8 

„ + golden syrup + „ .... l.pj 

Alcohol + water l_j. 

Casein + brown sugar + water 1_0 

Jam 1 _ 1 . 

Casein + Kepler’s Malt Extract + water . . . 1-8 

Milk ” ” ■ ;;; i_8 

„ + brown sugar 1_8 

„ + Kepler’s Malt Extract 1_8 
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Brown sugar + Kepler’s Malt Extract 

Malt Extract 

Casein + water (boiled together) 

„ + banana + water 

„ + bread + „ 

Bird’s Custard Po\\der + boiled milk . 

,, „ 53 + „ water + brown sugar . 

Brow n sugar + starch (boiled together) .... 

i:5tarch + boiled water 

Casein + brown sugar + dried blood + water . . 

„ 4- „ „ + beer + water . 

Condensed milk 

„ „ +jam 

lireud + Dutch cheese + w’uter 

^ Ridge’s Food ’’ + water 

„ „ 4- brow’ll sugar 4- bread 4- water ... 


1-8 

1-8 

1-S 

1-1 

1-6 

1-4 

1-8 

1-12 

1-1 

1-S 

1-4 

1-6 

1-6 

1-6 

1-5 

1-0 


The iiiaiu conclusions arrived at from these experiinents on 
liouse-fly baits were ; — 

(1) That the most satisfactory baits consisted of — 

(a) Mixtures of casein; sugar, or some other sweet stuft* and 

water, with or without banana, in approximately 
equal proportions, to wdiich stout or beer can be added, 
in which case they became immediately attractive, 
otherwise one or two days elapsed before the most 
attractive stage was reached ; 

(b) Horlick’s jMalted !Miik mixed wuth water ; 

(c) Banana, especially when over-ripe ; 

{(1) Custard puddings ; 

(e) Cornflour, milk, and sugar ; 

(f) Bird s Custard Powder, milk, and sugar, etc. {vide list J). 

(2) There are advantages in using the casein mixtures rather 

than the other attractive baits in 

(a) the comparative cheapness of casein (Is. 4c?. per lb.) and 

{b) the little trouble the baits take to pi*epare, the ingredients 
simply requiring to be mixed into a paste with a little 
Avater ; 

(c) The length of time they remain attractive (7-10 days as 
compared Avith the 2-3 days of beer and sugar) ; 

{d) The absence of any disagreeable smell wdien the casein is 

, mixed with sugar, golden syrup, banana, etc.t 

^ 111 Xovember uiid December, however, the house-flies at the Imperial College 
came in swai mb to feed on the casein mixtures us soon as they were placed on the 
bench. Tlieye\en came to bread only. AVas this because ot the diflerenee m the 
hunger-states of the flies at these difterent times, or w ere the casein mixtures more 
attractive when simply put out on the bench without being covered by a trap ^ 

■}* Sugar, beer, alcohol, etc. had another ad\ aiitage, as they appeared to preserve 
the baits from going mouldy, which often happened when casein was used alone, 
though this did not necessarily pre\ent them from being attractive. The great 
ad\antage was, however, that they kept them from giving oft’ the mo.st oflensi\e smell 
which was the case when casein and water, and casein, water, and bread were used. 
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Yet in these experiments, at no time were all the flies caught, 
hut only a proportion of them. This was, however, only to be 
expected, judging from the catholicity of their tastes ; yet they 
have their likes and dislikes. 

It was found that the attractiveness of most substances varied 
at dilFereiit times. The weather appeared to influence them — as 
a rule fewer flies were caught on dull da^^s than on sunny ones. 
Possibly, also, flies of different ages and sexes have different likes 
and dislikes, all of which would affect the numbers caught and 
the attractiveness of the baits. 


III. Poisons for Flies. 

These experiments were made with the object of trying to 
discovej a substance which would be poisonous to flies — especially 
house-flies — and harmless to man. It should not be distasteful 
to the flies, otherwise they will not come to feed, and unless 
cheap and easily obtained will not be suitable for general use. 

The following methods of testing the difierent substances were 
employed : — 

(i.) To expose an attractive bait, to which the poison had been 
added, in a place where the flies were free to come and 
feed, or not, as they liked. 

(ii.) To test the poison on flies which were confined, and must 
either eat it or starve. 


(i.) Accotmt of Ex2)€7'iments on Poison-haits when Free Flies 
toere used. 

These experiments were carried out in the greenhouse. The 
flies used were chiefly house-flies, though a certain number of 
blow-flies from traps were released from time to time. 

The substances used were generally placed in large saucers, in 
sunny places on the floor. They were then watched, to see 
whether after feeding, {a) the flies fell over immediately, 
apparently dead, or {h) crawled for a distance and then fell 
over on their backs, or (c) whether they flew a^vay apparently 
unharmed. AVhen the tw’o former occurred, as many of the 
corpses as could be found were collected and kept till the 
next day, to see if they ^vould recover. 

It was thus possible to obtain some idea of the efiect of 
the difierent substances on the flies, and also to see whether 
their addition made any difference to the attractiveness of the 
baits. They \vere genei^ally added to mixtures of casein, banana, 
sugar, and water. Controls for comparison were arranged for 
each series of experiments. 

A list of the various substances used, together with a summary 
of results, is given on p. 497. 
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Results. 

Did not poison house-flies or blow-flies. 

Made no diflerence in attracti\ eness of bait for house-flies, 
but were repellent to blow-fiies. 

Made no difference in attractiveness for house-flies or 
blow-flies: both fed greedily upon it, and were appa- 
rently unharmed ! 

Strongly repellent to both house-flies and blow-flies. 

Ilepellent to house-flies ; but after the smell had gone off 
the baits were again attractive, and eggs were laid and 
larvie lived in them. Flies were killed when it was poured 
into trap containing them. 

Did not kill house-flies, and made no diflerence in attractive- 
ness for them. 

Disliked by house-flies and blow-flies. 

Flies were killed when it was poured into trap containing 
them. Next day no apparent difference seen in attrac- 
tiveness of baits. 

Certain expei'inients were also made to test the poison-effect 
of paraformaldehyde and formaldeh^^de. 

Some typical results are given in the table on p. 498. 

It was not possible to arrive at any very definite conclusions 
fi’om the above experiments with formalin, as the i*esults were so 
varied. Sometimes the ilies died after feeding on the mixtures, 
while at other times they w’eie apparently unharmed. Some 
days they came in large numbers to feed, and on other da^-s 
few or none came. Generally speaking, more seemed to come 
on fine than on dull days. One thing, however, seems clear, 
which is, that if formalin is used in practice for ridding rooms 
or buildings of flies, the “ corpses ” should be swept up and 
burnt as soon as possible, so as to prevent any possibility of 
recovery. 

It was, however, felt that further and more accurate experi- 
ments should be made to test the poison-effect of formalin, etc., 
on house-flies, where known quantities of formalin were added to 
known amounts of bait. An account of these experiments is 
given below. 


Substauees tested. 

borax 

Boric acid 


Picric acid 
(bait yellow) .. 

Amyl alcohol . . 
Amyl acetate ... 

Antimony oxide 
Acetaldehyde . . 

Westoran 


(ii.) Account of Kv2Jeriments on Poison-haits when Houseflies 
‘Were confined in cylinders. 

In order to secure more definite results than was possible 
ill the greenhouse, the following experiments were made at 
the Imperial College of Science, in one of the laboratories, 
having an ordinary roof with no skylights. Thither the 
breeding-materials, maggots and pupse from the greenhouse, 
were transferred. Yery soon enormous numbers of flies had 
emerged, which were used in the experiments. The supply 
was kept up by breeding them in the same way as before. 

The substances to be tested, placed on pieces of glass, were fed 
Proc. Zool. Soc.— 1 916, No. XXXY. 35 
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JBatts. 


(A.) (a) Various casein, 
sugar, and banana 
mixtures placed in 
saucers in the green- 
house. 


I 


(i) Meat 


(c) Custard 

Padding. 


(B.) Baits consisting of 
j casein, sugar, and 
j water were fed to 
, house-flies enclosed 
! in muslin cages in 
' greenhouse, 
i 

j(C.) Balloon trap set 
I over casein, sugar, and 
j water mixtures in 
j greenhouse. 

{(D.) Various casein, 
I sugar, and u ater baits 
placed in jars with 
1 funnels in greenhouse. 


Results. 


With 

Parafori n aldehyde 
added. 




With 

Pornialin 

added. 


\ 

Controls. 


Made no difference 
to the attractive- 
ness of bait to 
house-flies or 
blow-flies. 

Harmless to both. 


Used strong. Repellent 
to house - flies and 
blow-flies. 

Used weak. Repellent 
to blow - flies, but 
house - flies seemed 
not to detect it until 
sufficient had been 
absoibed to kill 
them, or render them 
helpless. In no case 
were all of these 
latter found to be 
really dead, a certain 
number recovering 
after a time. In 
one case, out of the 
600 picked up as 
dead, 21 % bad 
recovered the next 
morning. The pro- 
portion of recoveries 
was often larger than 
this. 


Attractive to house- 
flies, many of 
which fed — as 
well as some 
blow-flies. 


Repellent to blow-flies. 


Attractive to blow- 
flies ; very many 
came and fed. 


P. added while pudding Very attractive to 
hot. Veiy attractive house-flies, 
to house-flies : very 
many fed, and soon 
died in and around 
I the saucer. 


(1) Plies still alive after three days, and then released. 

(2) Another lot j 

kept for five daj s | 

and then re- 1 
leased as flies j 
still alive. I 


Many house-flies came to feed, which were 
afterwards caught in balloon traps, where 
! they were lept for two dajs aud then 
! released as flies still alive. 


Sometimes un- 
attractive lor 
many days : 
other times 
attractive on 
first day. Occa- 
sionally one or 
two flies died. 


Generally attractive for 
one to three days. 
Many flies died. 


Attractive : many 
flics caught. 
None died. 
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to house-flies enclosed in glass cylinders with muslin tops (height 
8 inches, diameter 9 inches), which stood on the bench. ^Then 
flies were needed for the cylinders, either they were taken from 
those caught in balloon traps set over the breeding-saucers, or 
piipce Tvere placed inside the cylinders to hatch out, etc. 

In each experiment the following points were noted : — 

{a) the date and time of starting ; 

(6) the source of the flies ; 

(c) whether they came to feed at once ; 

(d) the number of flies (if any) lying apparently dead on 

the bench, inside the cylinders, (1) after the first hour, 
(2) each morning and evening ; and 

(e) whether any were feeding at those times. 

The experiments usually lasted four days, as any substance 
which failed to kill by that time w’as coi^idered useless. At the 
end of the experiment a count was made of the total number of 
males and females which had died, and also wdiieh had lived to 
the end of the experiment, \vhen they were etherized before 
being counted. 

The baits used were mixtm*es of casein, sugar, banana, and 
water ; that most generally employed consisting of the following 
proportions : — 

25 c.c, casein + 25 c.c. brown sugar d- 25 c.c, banana. 

{a) If tlie poison was a liquid, it was simply mixed in with 
the casein etc. 

(h) If it %vas soluble, it w’as dissolved in 25 c.c. of water 
and added to the casein etc. 

(c) If it waxs insoluble, it was mixed with 25 c.c. of w’ater 
and added to the casein etc. 

Controls with clean baits — i, e., 25 c.c. casein -f- 25 c.c. sugar 
-f 25 c.c. banana -h 25 c.c. -water — were set up for each series 
of experiments: usually one control for all the experiments 
made on the same day. 

Details of these experiments, with percentage of deaths etc., 
are given in Table II. 

The results obtained from the experiments on poisons, when 
tested on house-flies enclosed in cylinders, were not very decisive 
(Table II.). No substance was found which killed a really 
large proportion of the flies. Tables III. and lY. respectively 
give the poison-mixtures having the largest percentage of deaths 
on the first day, and on the second day in cases when none had 
died before that. Substances which killed later than this, or 
where the death-rate was less than 10 per cent, on the first or 
second day, -were not considered of much practical value. The 
highest percentage of deaths on the fii'st day 'was only 31, 

{Text continued on p. at end of Tables.) 



Table IT. 

Experiments on Poison- Baits for House-flies^ with Plies co'>ifmed in O flinders. 



For full details of baits, see Key to Table II. on p. 617. 
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nil possible as total ii 
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These four house-flies were caught in Refrtslmiont Room on Rughy vStutioii. They were put in a glas-j tube anti kept in a room with a lempoiatnie of 15^-50'' F. 
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Table III. 


Poisons tvhich killed largest 2 ^^vcentage of Flies on first day. 


1 Order. 

Relf. No. 
in 

Table II. 

Baits. 

(For full details, see Key to 
Table 11., p. 517.) 

! Percentage of 
pure poison in 
whole mixture. 

Percentage of 
F’lies which died 
on first day. 

1 . 

25 

25 c.c. 30 i>. c. Formalin + m. 

I 7*5 

31 

( 

24 

25 c.c. 32 p. c. „ + vi. 

1 8 

27 . 

2 . j 

20 

25 c.c. 29 p. c. „ + vi. 

1 7-0 

27 

L 

57 

1 grm. Potass, salic. + viii. 

; 1 

27 

I 3. 

58 

1 gnn. Tannic acid + viii. 

i 1 

23 

i. { 

23 

25 c.c. 36 p. c. Formalin + vi. 

9 

22 

30 

25 c.c. 24 p. c. „ + vi. 

. 6 

22 

5. 

7 

5 c.c. 29 p. c. „ + i. 

5 

21 

6. 1 

i 

25 c.c. 36 p. c. ,. + vi. 

9 

19 

\ 

17 

25 c.c. 28 p. c. ,, + V. 

7 

17 

8 . i 

27 

25 c.c. 27*5 p. c „ + vi. 

6-9 

1C 


47 

5 c.c. 5 p. c. „ + \ i. 

1-25 

15 

18 

25 c.c. 36 p. c. „ + \- 

9 

15 

r\ 

10 

5 c.c. 40 p. c. „ + i. 

i 

14 

10 . -j; 

22 

25 c.c. 40 p. c. „ + vi. 

i 10 

14 


26 

25 c.c. 29 p. c. „ + vi. 

1 7*25 

14 ' 

11 . 

32 

25 c.c. 25*5 p. c. „ + vi. 

: 63 

1 

12 . 1 

51 

1 2 c.c. Carvone + viii. 

, 2 

10 

i 


Table IV. 


Poisom which killed largest percentage of Flies 07i second, day, 
whe7z none had died 07i first day. 


Order. 

Ref. No. 
in 

Table II. 

Baits. 

(For full details, see Key to 
Table II., p- 617.) 

i 

1 Percentage of 
pure poison in 
' whole mi.xture. 

Percentage of 
Flies which died 
on second day. 

1 . 

5 

2 c.c. 40 p. c. Fonnaliii + i. a. 

1 2 


2 . 

85 

5 grin. NH 4 NO 3 + viii. 

1 5 

53 

3. 

116 

2 grill. Sb. oxychl, + xi. 

‘ *> 

47^ 

4. 

84 

25 c.c. 40 p. c. Fonnaliii + vi. 

! 10 1 

45 

o. 

126 

5 grin. Sb. oxycbl. + xi. 

5 

37*0 

t 

6 S 

1 c.c. Chromic acid + \iii. 

! 1 ! 

31 

i 7. 

94 

1 gim. Oxalic acid + viii. 

’ 1 ' 

24 j 

‘ ®* 

62 

1 grm. Potass, salic. + viii. 

1 ' 

22 1 

; 9. ' 

118 

Starved Flies. 


18 

1 ( 1 

95 

2 grm. Potass, bromide + viii. 

2 i 

17 ! 

i 

45 

25 c.c. 1 p. c. Formalin + vi. 

1 

0 25 ; 

17 1 

; 11 . ! 

19' 

25 c.c. 32 p. c. „ + V. 

1 3 ! 

15 

■ 12 . 


2 c.c. 24 p. c. „ + 1 . 

' ^ 1 

12 1 


* No record was» made on the iirot day in tliC'se two experiments. It is tlieretbie 
not known whether any flie> died then or not. 




J)etails of EiiC2)eriments token Poison-baits were fed to Ilouse-Jlies^ and Clean-baits to Survivors ; showing percentage 
of Diaths^ etc, amongst Original Plies and Survivot's^ as ivell as in Stat'ved Plies and Controls, 
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and tliis was with a 30 % formalin bait (i. e., 25 c.c. of 30 Vo 
foriiialiu in 75 c.c. of casein mixture), making 7*5 of pure 
foraialin (Table III.). Amongst substances which did not kill 
until the second day, excluding No. 5^ of Table lY., ammonium 
nitrate (i. e.y 5 Vo pure NH^NOJ gare the highest percentage 
(53 ^/o). Next came 40 Vo formalin (45 %)» then antimony 
oxychloride (37*5 %)• i’oi* l^he percentages with the other 
substances, see Table lY. 

Other experiments were also made to see what was the effect 
of first feeding a poison-bait to the flies in the cylinders, and 
then a clean bait to the survivors. Details of these experiments, 
givdng percentages of deaths, etc., will be found in Table Y. 

The results seem to show that the flies died after a longer 
or shorter time from the effects of feeding upon the poisons, and 
not from starvation due to not feeding on the baits because they 
were distasteful, for in most cases flies were seen to feed. Also, 
in the experiments on starving flies, it was seen that these flies 
could live longer before succumbing than did the flies which had 
been given poison-baits ; for in these the percentage of deaths 
during the first hours was very high — much higher, in fact, 
than amongst the starved flies for a corresponding length of 
time. Again, the percentage of deaths in those experiments 
where the poison-bait tvas left for more than one day'^vas much 
lower than was found amongst the starved flies for a period of 
three days or more. It appears that when flies died from the 
effects of feeding upon those baits in which the poison was more 
concentrated they quickly absorbed sufficient to kill them, but 
that this took a longer time with weaker poisons, unless the 
bait was very attractive and they fed so greedily upon it as to 
imbibe a sufficient amount of the poison to kill them in a shorter 
time. Tins is apparently what happened with a 10 Vo formalin 
bxit, vrliich was very attractive, and to which very many of the 
flies came to feed at once and continued feeding for some time. 
On the other hand, if they fed less continuously a longer time 
elapsed before death took place. Probably the large percentage 
of deaths amongst the survivors with clean baits, as conij)ared 
with the death-rate in the controls, was due to the poison pre- 
viously absorbed in the first case. 

Starved Flies , — From experiments on starving flies (Tables II. 
and Y.) it seems that they show more power of resistance 
late ill the year than in the autumn. For in the experiments 
made on starving flies in November and December they remained 
alive without food for 7-10 days, or even longer; while in those 
made in September and October all the flies wez*e dead by the 
sixth day. The greater resistance shown by the winter flies 
tli'in by the autumn ones is what ivould be expected if they 
have to pass the winter as imagines. 

Thiis ih not counted, althougrh it had the hij^hest death-rate, hecauhe no record 
was, taken on the first day, and it is very probable that some of the flieb died on 
tliat day. 
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General Summary. 

The general conclusions resulting from these experiments on 
baits and poisons for flies, show that : — 

(1) For Blow-flies, meaty substances of all kinds make the 
best baits, and of these the most attractive was blown 
liver, several days old. It was found that the digestive 
action of the maggots increased the attractiveness of the 
baits. 

(2) The most satisfactory House-fly baits consisted of mixtures 

of casein, banana, and some sweet substance {i, e. treacle, 
sugar, etc.) to which sufficient water, beer, or stout was 
added to make a paste. 

(3) Apparently Formalin remains the best poison for House- 

flies for indoor use, in spite of its somewhat uncertain 
action. The best results were obtained when 2*5 to 
7*5 7o Formalin was used. 

XOTE ON EmPUJSA MVSCVE, 

It is perhaps worth noting that the house-flies in the fly- 
room” became badly infected with the fungal disease Emj^usa 
muscce in September and October, and died in great numbers, 
although they still continued to breed. It is interesting to note 
that however they became infected, the disease followed its 
usual course and subsided in November and December, when 
“ wild ” flies have normally disappeared. 

Carbolic acid was evaporated two or three times a day at first, 
and occasionally up to the end of December. 

Note on the Proportion of the Sexes in House-flies 
( J/ use A DOMESTIC a) . 

(1) The proportion of male and female House-flies was found 
to be nearly equal in the various counts made on emerging flies. 


The results are given below : — 

(?. ?. 

(a) Pupae taken fvom manure-heap which hatched out Aug. 7, 1915. 51 66 

(/)) Plies emerged from pupae bred in gi-eenhouse, Aug. 27, 1915 . . 52 35 

(c) Ditto, Aug. 26-30, 1915 . . . 51 102 

(rf) Ditto, Aug. 27-28, 1915 . 57 39 

(e) Ditto, 11 A.n. to 2 P.M., Aug. 28, 1915 .... 60 53 

(/) Ditto, at 2.45 P.M., August 28, 1915 121 67 

(t/) Ditto, at 3.36 p.m., Aug. 28, 1915 . 80 111 

(/i) Fhes emerged from pupae from hreeding-.saucers Feb. 11, 1916.. 31 27 

Total 503 500 


(2) Counts were also made of Flies caught in balloons and 

36 * 
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other traps. In all cases but one, a miicli larger number of 
females was caugbt. This is probabl}’’ to be accounted for by the 
fact that the substances used as baits served also for breeding - 
materials. The following results were obtained : — 


A. Ill the gi’eenhouse. {? • ? • 

{a) Flies caught in jar with wire-gauze funnel, baited with an eight 

days’ old mixture of casein, water, and bread, 3--5 hours after 

Amyl acetate had been added, July 25, 1915 19 227 

(5) Flies caught in jar with wire gauze-funnel, baited with two 

days’ old stout and sugar, Aug. 1, 1915 25 85 

(f) Flies caught on i)iece of banana, placed on shelf in sun. (V ery 
many flies came to feed, and many eggs were laid.) As many 

as possible of the flies were caught 16 32 

B. In the “ fly -room.” 

(«) Flies caught in balloon trap, set for ^-1 hour over casein, hrow'n 

sugar, banana, and water bait, Nov. 29, 1915 26 118 

(6) Ditto, Dec. 10, 1915 90 83 

(e) Ditto, Dec. 11, 1915 24 36 

(r?) Ditto, Dec. 13, 1915 43 54 

{/) Ditto, for ^ hour, Dec, 15, 1915 86 108 

(g) Ditto, for l-S hours, Feb. 9, 1916 13 22 

(h) Ditto, for 1 hour, Feb. 9, 1916 31 43 

{i) Ditto, for 24 hours, Feb. 10, 1916 28 62 

Total .... 401 860 


(3) Counts were also made of the flies which died naturally, 
which had been picked up in the “ fly-room’’ in August and 
September. The proportion of males and females was appx’oxi- 


mately equal. The numbers are given below : — 

(?. 9 - 

OO Dead flies piched up in fly -room on Aug. 28, 1915 122 99 

{h) Ditto, Aug. 20 to ISept. 2, 1915 132 143 

Total 254 242 


(4) Again, in the experiments where various poison-baits were 
fed to houj>e-liies enclosed in cylinders (Table 11.) only in 14 out 
of 69 cases was the percentage of deaths among the females 
higher than that of the males. 


List op Abbreviations. 


Ale Alcohol (90 ® 0 unless otheru ise stated). 

Abs.Alc Absolute Alcohol. 

Adren.HCl Adrenalin hydrochloride, '01 aolution. 

Caff. Cafleine, 

Dimethau Dimethylanilinc. 

EtbyLSC.N Eth 3 1 siilphocj aiiide. 

F Formalin. 

Metlusalic. . . . ^Methyl suUq late. 

Nic. ... .. Nicotine. 

Potaas.salie. . Potashium salicylate. 

P.\Ti*id. . , , Pyridine. 
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Salic, acid .. . 
Sb.ox^ ch. 

Tui-p 

Zn.Sulp.Carhl. 



/ ...... 

VI 

mst 

W 

5 ... 

X 

# . 

(P^ 

(l^) . .. 

(P^) . . 


Salicylic acid. 

Antimony oxychloride. 

Turpentine. 

Zinc sulpbocarbolate. 
bait dry or getting diy. 

hou<ie-flies u-^ed in experimeiit^i after they had recovered from 
beiiiEf etherized. 

few flies feeiling on bait (/. e. about 3-6 flies), 
many flies feeding on bait (/. e. most flics in cylinder), 
bait moist, often with liquid coiiting out at edges, 
flics helpless but ali\e. 

«oine flies feeding on bait (i. e. about 8-10 flies), 
flies came at once to feed on bait, 
flies did not come at once to feed, 
flies came at once to bait, but did not stay. 
pupvE (?. c. flies which had emerged from pupje placed in 
cylinder). 

Plies emerged fi'om pupae fp), and wbicb had been given no food 
for several liours before experimental bait fed to them. 

Flies newly emerged from pupa? (p). 


The index numbers to reference number of experiments in Table II. indicate tbat 
the same control was used tor all the experiments with the same index, e. g. (41;-, 
(42)-, etc. 


Key to Mixtures used as Baits in Experiments 
IN Table II. 


Mixture i.= Approx. 100 c.c. eahein. 
+ KX) c.c. brown sugar, 

+ one banana. 

+ w ater to mix into u paste 


) Mixed together at one time, and of wdiich 
approx. 25 c.c. w ere used for each experi- 
\ ment, and to w Inch Formalin was added. 


Mixture ii.=Same as Mixture i. but of which 35 c.c. was u>ed tor the experiment, 
(5 only) and to which 2 c.c. ot 4’J'^'o Formalin was adiled. 


Mixture iii. — 15 c.c. casein. 

(15 only ) + 15 c.c. brown suirar. 
+ 40 ‘Vo Formalin. 


Mixture iv. — 15 c.c. casein. 

(16 only) + 15 c.c. brown sugar. 

+ 10 c.c. water. 

+ 5 c.c. 40 % Formalin. 


Mixture v.=25 c.c. casein. 

+ 25 c.c. brown sugar. V separately for 

+ 25 c.c. Formalin (percentage specified in each i each experiment, 
case). ) 


^fixture vi.=25 c.c. casein. 

+ 25 c.c. brown sugar. 

+ 25 C.C. banana. 

+ 25 c.c. liquid (percentage of Ponnalin, 
other liquid, specified in each ease). 


or 


1 




Mixed separately' for 
each experiment. 


Mixture vii.“25 c.c. casein. 

+ 25 c.c. brown sugar. 

+ 25 c.c. 24 % Formalin in milk (/. e. milk (not W'ater) added to 
make up to 24 <Vo F.). 


Jlixtnre viii.=25 c.c. casein. "X Mixed separately for each experiment- The 

+ 25 c c. brown sugar. ( xm*ious substances used were dissolved in 

+ 25 c.c. banana. f 25 c.c. water, before it was added to mix- 

+ 25 c.c. waiter. J tures. In Conti ols waiter only was used. 

Mixture ix.=25 c.c. casein ^ Mixed separately for each experiment. Be- 

+ 25 c.c. brown sugar. fore the water was added to the mixture, 
+ 25 c.c. banana. i the liquid (specified in each ease) was 

+ 25 c.c. water. ) added to the water. 
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If X, =25 e.c. casein. *^1 gim. benzoic acid dissolved in 4 c.c. of 

(59 only) + 25 c.c. brown sugar. / 90% of alcohol was added to the 25 c.c, 

-f 25 C.C, banana. i water (when benzoic acid precipitated). 
+ 25 c.c. water. ) The whole was mixed into the mixture. 

Mixfiii'e xi.=25 c.c. casein. 

+ 25 c.c. brown sugar, 

+ 25 c.c. banana. 

+ 25 c.c. w’ater, in which the various insoluble substances w'ere mixed. 

Mixture xii.=25 c.c. casein. 

(92 only) + 25 c.c. sugar. 

+ 25 c.c. banana. 

+ 5 c.c. pyrethrum pow'der extract (ale.). 

Mixture xiii,=12'5 c.c. casein. 

(121 only) +12*6 c.c. brown sugar. 

+ 12‘5 c.c. banana. 

+ 12*6 c.c. of exol. mark iii. + l % mustard oil + 0*25 ethyl sulpho- 
cyanide). 

Mixture xiv.=12*5 c.c. casein. 

( 122 only) + 12*5 c.c. brow’n sugar. 

+ 12*5 c.c. banana. 

+ 12*0 c.c. 1 : 20 eth3d thiocyanide + cinnamic + exol mart iii. 

Mixture xv.=Brow’n bread soaked in (1 c.c. exol mark lii. + l gim. sugar +18 c.c. 
(128 onl3') water). 

If/A'jfMre xvi.=Paper spraj’ed with (1 c.c, exol mark iii. + l grin, sugar + 18 c.c. 
(129 only) w'ater) and allowed to drj' before fed to flies in cjdinder. 

Mixture xvii.= Brown bread soaked in 3 drops ethyl sulphocyanide + 25 c.c. w'ater. 
(130 only) 

Iodine =5 c.c. of (1 grm. iodine dissolved in 6 c.c. of 90 alcohol). 

( 141 onlj ) 

(NB. — All solutions aqueous unless otherw’ise stated.) 
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21. Note on the Sternum o£ a large Carinate Bird from the 
(?) Eocene o£ Southern Nigeria. Bv C. W. Andrews, 
i).Sc., F.R.S., r.Z.S. (British Museum Nat. Hist.) 

[Received and Read May 23, 1916.] 

(Text-figures 1-4.) 

IXPEX. 

Systematic : Page 

Gigantomis eafflesomei f . . ... 523 

Stecctcre . .... . 520 

The British jVIuseuiii has recently received from Nigeria two 
small collections of vertebrate remains of great interest. The 
first, presented last year by Sir F. Lugarcl, G.C.M.G., was 
obtained in a cutting on the Port Harcourt railwa}^ in the 
Ombialla District, Southern Nigeria : in this the most important 
specimens are portions of the lower jaw of a primitive Zeuglo- 
dont, vertebra3 of a crocodile, and numei’ous remains of fishes, 
including and Galeocerdo latidens ; a large number 

of Mollusca were also included. The second collection was sent 
by J. Eaglesome, Esq., C.iM.G., and is from the same locality as 
the last; it includes further remains of the Zeuglodont, part 
of the sternum of a gigantic carinate bird, parts of the carapace 
of a leathery turtle, probably near Fsepliophoriis, and some por- 
tions of skulls of Siluroid fishes. It is to the avian sternum 
alone that the present paper refers. 

The age of the beds in which these fossils occur has not yet 
been definitely settled, but fiom the character of the vertebrate 
remains it was probably Eocene, and most likely the earlier part 
of that period. For instance, the presence of CixlorJiynchus J and 
Galeocerdo latideiw points to the Eocene age of the deposits, 
while the primitive creodont-like condition of the teeth of the 
Zeuglodont favours their reference to the earlier part of the 
period. The Mollusca have not yet been examined in detail, but 
Mz*. R. B. Newton seems inclined to consider that they may 
indicate a somewhat later horizon. 

The subject of the pi’esent note is the anterior part of the 
sternum ; it was in two pieces, and the visceral surface was to a 
gi’eat extent concealed by a matrix of exti*eme hardness, which 
was difficult to remove. The anterior pai't of the keel and the 
body of the bone nearly to the level of the posterior ends of the 

* Published by permission of the Trustees of the British Museum. 

f [The complete account of the new genus and species described in this conimuni- 
catioii appears here ; hut since the name and a preliminary diagnosis were ^mhlished 
in the ‘Abstract,’ No. loS, 1916, tjie genus and species aie distinguished by tlu* 
names being underlined. — Editoe.] 

;J; A. S. "VVoodward, Abstract Proc. Geol. Soc. No. 089 (1916), p. 51. 
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coracoid giDoves are pre>serve<l, but behind this only a portion of 
the middle of the body is present, all the posterior expansion 
being- broken away. 

The middle portion of the anterior part of the visceral surface is 
hollowed out into a deep fossa ( /hs5.) about 2*6 cm. wdde, deepening 
and slightly naiTowing from before backwards for about 4 cm., 
and then dying away posteriorly. This depression was probably 
connected with pneumatic foramina, opening into the base of the 
keel. In front of the fossa above described is a broad transverse 

Text-figure 1. 



Sternum of Gigantornis caghsomei, from above*, i natural si/.o. 

foss., fossa in visceral surface ; Ih.i., labrum internum of coracoid groove ; 
sp.ext., spina externa. 

ridge convex from before backwards and extending between the 
anterior ends of the prominences overhanging the coracoidal 
grooves ; anteriorly this ridge is smoothly concave from side to 
side, there being no trace of a spina interna. The anterior ends 
of the coracoid grooves are separated by an interval of about 
1*8 cm.; the grooves themselves ai*e straight and deep and are 
overhung by a parallel convex surface {labrtbtn internimi^ Ihd.). 
They make an angle of about 55° with one another and are about 
7*7 cm. long, but their ventral lip begins to die away posteriorly 
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about 1 cm. from their Jiinder extremity; it is not possible to tell 
wdietlier there was an accessory posterior coracoid groove as in 
the Petrels f?enerally, that region of the stei-nnm having been lost. 
Beneath and between the anterior ends of the coracoid grooves is a 
strongly developed externa {sp. ext,)^ the anterior escutcheon- 
shaped face of which was nearly vertical with regard to the long 
axis of the sternum ; from its ventral angle a strong intermuscular 
riilsre is continued down the anterior border of the carina, dividing 
it into two lateral surfaces and terminating at the upper border of 
the facet for articulation with the furculum. The carina itself is 

Text-figure 2. 



Steriuim of G-iganlorms eaglesomei^ from front. ^ natural size, 
coi'acoitl groove ;y*., facet for furcula; sjp.ext., spina externa. 

deep and is prolonged forwards and downwards ; posteriorly it 
seems to Jiave narrowed with exceptional rapidity, so that it may 
have been confined to the anterior portion of the body of the 
sternum, but, owing to the incompleteness of the specimen, its 
precise form cannot be determined. The anterior border is broad 
above and concave from side to side on either side of the median 
1 ‘idge above referred to ; externally it is separated by sharp angles 
from the lateral surfaces. Lower down the anterior border 
narrows and becomes convex from side to side. The anterior 
angle of the carina, which projected ratlier strongly forwards, is 
truncated by an extraordinarily large surface for union with the 
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lower end of the furciilmn. This surface looks nearly directly 
forwards and is conca.ve from above downwards ; seen from the 
front (text-fig. 2) it is soniewha.t constricted in the middle, tho 
constriction appaimitly separating disiiinct upper and lower arti- 
cular facets, between wliich there is a roughened area ; tlie upper 
facet is the more clearly defined, and the whole structure indicates 
the existence of a,n extremely strong union between the sternum 
and the lower end of a very large furcula. The ventnd })order of 
the keel is gently convex from before backwards, and also from 
side to side, the middle line being marked by a longitndinal inter- 
muscular ridge. It is about 2*6 cm. wide in front, but narrows 
rapidly to about T5 cm. ; further hack the width becomes still 
further reduced. 


Text-figure 3. 



Sternum of G igantornis eaglesomei, from side, i natural size. 

c.g,, coracoid groove ; /., facet for furcula ; intermuscular ridg<‘ ; 
sp.e.vt., si)ina externa. 


The lateral surface of the keel is slightly concave both from 
above downwards and before backwards ; the concavity is most 
marked beneath the hinder end of the coracoid grooves, where the 
bone is very thin. The intermuscular ridge between tlie surfaces 
for the attachment of the ’pectoraliB magor and pectoralis secnmhis 
is extremely strongly developed. It commences about 2 cm. 
behind the middle of the clavicular facet, and for a short distance 
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i'uns upwards and backwards, then turns backwards; posteriorly 
it seems to have curved up in the direction of the posterior end 
of the coracoid groove; beneath the strongly developed ridge 
itself and connected with it are several roughened surfaces. The 
smooth sides of the keel are marked by numerous fine vascular 
impressions. 

The chief peculiarities of this sternum, apart from its large 
size, are (1) the remarkable strength of its articulations with the 
coracoids and fiircula, indicating the possession of an extremely 
powerful support for the wings ; (2) the presence of a deep fossa 
on the visceral surface ; (3) the very strongly marked inter- 
muscular ridges. These characters seem to show that this bird 
was a powerful flier, and perhaps also a good swimmei- and diver. 
It is undoubtedly generically distinct from any known species, 
and I have pi'oposed for it the generic name Gigantornis, the 
specific name being G, eaglesome% in honour of the discoverer 
[Abstract P. Z. S. 1916, p. 30 (May 30th)]. 


Text-figure 4. 



Stermim of Diomedea e.ruluns, from side. .V natural size. 
Lettering as in text-fig. 3. 

The stippled area indicates the portion preserved in the fossil. 


This sternum has been compared with those of many recent 
birds, and it seems to resemble in some respects those of certain 
of the Tubinares and Steganopodes. The anterior aspect is much 
like that of the sternum of Diomedea, (text-fig. 4), the form of the 
spina externa especially being almost the same ; the disposition 
of the intermuscular ridges on the carina is also very similar. 
On the other hand, in Diomedea the coracoid grooves are more 
oblique, and their anterior ends are separated by a shorter 
interval ; moreover, there is no deep fossa on the dorsal surface, 
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and, altlioiigli the auteinor angle of the keel widens out and was 
in contact with the furcula, there was no definite articulation 
between the two. In other meinbers of the group, however, 
some of these charactei’s are present. Thus, in Procellarla the 
dorsal fossa is present, and in the Diving Petrels [Pehccmoides) 
the furcula has a <lefinite articulation with the anterior end of 
the sternum, and it seems possible that this articulation ma,y in 
some way be connected with the diving-habit, since it is well 
developed in Stda and Phalacrocorax, both notable divers ; on the 
other hand, Fre.gata^ in which the furcula is actually fused witli 
the sternum, seems never to dive. Comparison of tlie fossil witli 
the sterna of and Phalacrocorax in other respects, shows 

that in the depth and shortness of the keel and in the form and 
position of the coracoid grooves they are somewhat similar. On 
the other hand, the keel projects much more forwards, the spina 
externa is thin and compressed, there is no dorsal fossa, and the 
position of the intermuscular ridges on the keel is different. 

Comparison with the sterna of other groups of birds has led 
to no sa.tisfactory results. In the ease of some of the Storks 
(e. g. Argala) the furcula has an extensive union with the anterior 
angle of the keel, but in other respects the form of the sterniuu 
differs from the fossil. The sterna of the Penguins and Auks 
also differ widely, the keel being very long and there being no 
union with the furcula. On the whole, we may conclude that 
Gigantornis was most nearly related to the Tubiuares and 
Bteganopodes, perhaps ajiproaching the former more nearly, and 
it may, indeed, be the representative of an extinct group more or 
less intermediate between these two. 

Further collections from the same locality are greatly to be 
desired, since nearly all the few specimens hitherto obttiined 
represent forms new to science and of the highest interest. 

Some dimensions (in millimetres) of the fossil are : — 

Length of the portion of body preseiwed 130 

(Greatest depth from anterior upper border of 

body to antero-infei'ior angle of keel 140 

Distance from anterior angle of coracoid groove 

to antero-inferior angle of keel 127 

Length of coracoid groove ('W-) 

Distance between anterior emls of coracoid 

grooves 18 

Depth of surface for furcula 

Greatest width of surface for furcula 2G 

Thickness of lower border of keel at level of 
hinder end of coracoid grooves 12 

Text-fig. 4 represents the sternum of a large Wandering 
Albatross {Diomedea exulans), which in the fiesh measure<l 
10 ft. 8 in. from tip to tip of the wings; the fossil sternum, so 
far as measurements are possible, seems to have been about twice 
as laige. 
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22. On a Mammalian Mandible {Cimolestes ciitleri) from an 
Upper Cretaceous Formation in Alberta, Canada. By 
Arthue Smith Woodward, LL.D., F.R.S., V.P.Z.S. 

[Received and Read May 23, 1916.] 

(Text-figure 1.) 
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Small mammals with a dentition closely similar to that of 
the existing opossums have long been known by fragments from 
the Upper Cretaceous freshwater deposits of North Ameidca. 
Complete jaws, however, are still needed to correlate the isolated 
teeth which form the majority ot* the fossils hitherto discovered. 
An imperfect right mandibular ramus lately obtained for the 
British Museum by Mr. William E. Cutler is thus of special 
interest ; and its value is increased by the fact that it was 
discovered in Alberta, Canada, in a somewhat older deposit than 
the Laramie Formation of Wyoming, U.S.A., in which the 
previous specimens were found. 

The new mandibular ramus lacks most of the hinder ascending 
portion and the extremity of the mandibular symphysis, but is 
otherwise well preserved, with two of the molars, one premolar, 
the broken roots of the other molai-s and premolars, and the 
socket for the large canine tooth. It is shown of twice the 
natural size, from the outer, upper, and inner aspects in the 
accompanying text-figure (p. 526). The mandibular symphysis is 
much elongated, the facette ( 5 .) extending as far backwards as 
the anterior root of the fourth premolar. The lai-ge mental 
foramen (m.) on the outer face of the ramus is also situated 
beneath and just in front of the anterior root of the same 
premolar. 

The four molars and three premolars behind the canine are 
arranged in close series, and the teeth preserved ai*e considerably 
worn, showing that the jaw belongs to a fully adult individual. 
The smooth enamelled crown of these teeth slightly overhangs 
the root, but there is no cingulum on the outer or inner face. A 
cingulum is only observable on the anterior and posteidor faces of 
the two molars, where it slopes downwards and outwards. The 
fourth molar {m. 4), which must have been at least as large as the 

^ [The complete account of the new species tlescrihetl in tliis communication 
ap]>eiirs here, but since the name and a preliminary diagnosis were published in the 
‘ Abstract,’ No. 158, 1916, the species is distinguished ])y the name being under- 
Imed.— Editor.] 
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third, is represented only by its double-rooted base. The third 
and second molars closely resemble those of the opossums, each 
consisting of a much-raised tricuspid anterior portion (trigonid) 


c. 


Gimolesies cutleri; imperfect right mandibular ramus, outer (A), upper (B), and 
inner (C) aspects, twice nat. size. — Upper Cretaceous (Belly liiver Series) : 
Sand Creek, Red Deer River, Alberta, Canada. 


m., mental foramen ; a., symphysial facette ; m. l"-4, molars ; pm. 1, 3, 4, 
premolars ; c., socket for canine. 


with a less raised but extended posterior heel (taloiiid). The 
third molar { 071 . 3) is implanted by two vei-y stout roots, of which 
the posterior is the larger. The relatively large outer cusp 
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(protoconicl) of its trigonid is mticli more worn than the two 
inner cusps, of which the anterior (paraconid) is the larger and 
well separated from the posterior (metaconid) by a deep cleft. 
Its posterior heel (talonid) is bordered by a much i*aised rim, 
which is sharply separated by a groove from the trigonid, and 
bears one large outer cusp (hypoconid), a smaller inner cusp 
(entoconid), and a still smaller posterior cusp (hypoconulid), all 
considerably worn. In the second molar (m. 2) the three cusps 
of the trigonid are about equally worn, and the raised vim of the 
talonid ciosel}’ resembles that of the third molar already described, 
but appears to be more worn. The first molar, represented only 
by fragments of the roots, is comparatively small. Idle fourth 
premolar (pm. 4) is very large and inserted by two divergent 
roots, of which the posterior is the stouter, and both are marked 
by sliglit vertical fiutings. Its crown consists of a tumid antero- 
posteriorly elongated cone, with a small, well separated pillar-like 
cusp behind. The apices of the cone and cusp are truncated by 
wear, and the large worn surface of the crown is extended by a 
second small surface of wear autero-internally. The enamel of 
its outer face exhibits faint traces of vertical wrinkling. The 
small third premolar is represented only by its two i-oots (pm. 3), 
and the diminutive foremost pi'emolar, generally regarded in 
opossums as the first of the normal series, is shown by its simple 
root (pm. 1 ) to have been displaced inwards. The socket for the 
procumbent canine (c.) is relatively large ; and the shape of the 
broken end of the symphysis suggests that the incisors were very 
small. 

The following are some of the principal measurements, in 
millimetres ; — 

Total length of dental series behind canine ... 30 


M, 4, maximum length (about) 6 

M, 3, „ length 5*5 

,, breadth 3*5 

M. 2, „ length 4*5 

,, breadth 3*5 

M. 1, „ length (about) 4 

Pm. 4, „ length 5*5 

„ breadth 3*5 

Pm. 3, „ length (about) 4*5 


The dentition thus described is closely similar to that of the 
existing Dldelphys, but differs in the shape of the large hinder 
premolar, and doubtless represents a distinct genus. Molar teeth 
of the same pattern from the Cretaceous Laramie Formation 
of Wyoming, XJ.S.A., were named Cimolestes by Marsh who* 
assigned them to an imperfect Jaw in which the sockets indicated 

* 0. C. Marsh, ‘‘Discovery of Cretaceous Mammalia,” Amer. Journ, fcJci, [3] 
vol. xxwiii. (1889) p. 89. 
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a. close series of seven teeth behind the canine witliout any 
diastema’^'. The new specimen may therefore he provisiona.Ily 
referred to ChnolesUs^ and as it di U'ers from the tyjie-species 
((7, incisibs) by its larger size, and l^oth from tins a.nd a secojid 
Laramie form (0. ciirtiis) by the relatively less elevation of the 
trigon in the molars, it doubtless represents a. now species, 
which may be appropriately named C. cutleri after its discoverer 
[Abstract P. Z. S. 1916, p. 30 (May 30)J. The large fourth pre- 
molar, if it had been found sepai*ately, would have been described 
as Stagodon in the nomenclature of Marsh ; but it seems to have 
characterised more than one genus of Cretaceous Marsupials t. 

^ 0. C. Marsh, “ Discovery of Cretaceous Mammalia. — Part III.,” loc* cit. vol. xliii. 
(1892) p. 258, pi. i\. tigs. 5, C. 

+ Compare Thleeodon ^adameus, E. D. Cope, Amer. Naturalist, vol. xxvi. (1892) 
pp. 7o8-7U2, pi. x.xii. 
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23, A List of the Oarabidse (Coleoptera) collected in Cho- 
persk* District, Province of the Don Cossacks, South 
Russia, By V. Lutshnik, Kiev, Russia’^, 

[Received April 25, 1916 : Read May 23, 1916.] 

The present paper contains a list of the Oarahidse collected by 
Mr. A. 1. Ilijinski and his brother, Mr. P. I. Ilijinski, who was 
killed on the battlefield, in the Ohopersk district of the province 
of the Don Cossacks. The species catalogued were collected in 
the neighbourhood of the stations Filonovskajaand Urjupinska ja f. 

1. OiciNDELA germanica L, — F. 7. vih. 1911 ; 19. vi. 1912 ; 

•U. 20. vi, 1912. 

Very common. Except f. typ., also ah. fiisca D. -Torre, ab. 
IV'otos D.-Torre, ab. deiUercs D.-Torre and ab. ohscihra F. 

2. ClOINDELA MARITIMA SAHLBERGI Fisch.-W. F. 17. viL 1912. 

Sandy places, not common. 

3. Oarabus (s. str.) granulatus L. — U. 14. vi, 1914. 

One example. 

4. Calosoma (s. str.) stcophanta L. — F, 28. v. 1909. 

5. Calosoma (Charmosta) denticolle Gebl, — F. 4. vii. 1912. 

6. Epactius limbatus F. — F. 

One specimen. 

7. Olivina coLiiARis Herbst. — F. 20-25. vii. 1913. 

8. Bembidion (Notaphus) semipungtatum Donovan. — F. 12. vii. 

1910. 

9. Bembidion (Peryphus) Andrew F. — F. 25. vii. 1911. 

10. Bembidion (Peryphus) ustulatum L. — F. 28, v.-12. vii. 1913. 

11. Bembidion (s. str.) illigeri Neto. — F. 23-26. vi. 1912. 

12. Bembidion (Philochthus) biquttatum F.— F. 15. vii. 1910 t, 

13. CHL.ENIUS (Chl.enites) spoliatus longtpennis Motsch. — 

F. 12. vii, 1910. 

14. CHLiENius (Chl^niellus) nitidulus Schr. — F. 24. V. 1910. 

15. Dolichus halensis Schall, — 28. vi.-12. vii. 1913. 

^ Communicated by the Secretaet, 
t Abbreviated as : F.=Filonovska)d ; U.= Urjupinshaja. 

X Mr. Pli. Zaitzev has recorded Bemhidton arffenteolum Ahr. v. chalyhtBum Strm, 
from Urjnpijihkaja (Revue Russe d’Eiitomo). ix. 1909, no. 4, p. 491). 

Proc. Zool. SOC.—1916, No. XXXVII, 37 
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16. Aoonum (s. sfcr.) imfressum Panz. — F. 12. vii. 1910. 

17. Aconum (s. str.) sexpunotatum L. — F. vii. 1911.^ 

18. Agonum (s. str.) oracilipes Daft. — L^. 15. vii. 1910; U. 

20. vi. 1912. 

19. Agonum (Idiociiroma) dorsale Bruenn. — F. 23. vi.-D, vii. 

1912. 

Common. 

20. Platysma (Sogines) punctulatum Scluill. — F. 24. vii. 1911 ; 

U. 16. vi. 1914. 

21. Platysma (Macropcecilus) sericeum Fiscli.-W. — F. 0. vii. 

1912. 

22. Platysma (s. stx\) nigrum Scliall.— -F. 3. vii. 1911. 

23. Platysma (Mel ANius) anthracinum 111. — F. 23-26. vi. 1912. 

24. Amara (Trlena) plebeja Gyll. — F. 2. vii. 1911. 

25. Amara (s. str.) similata Gyll. — F. 2. vii. 1911; U. 12. vi. 

1913. 

26. Amara (s. str,) .enea Beg. — F. 23-26. vi. 1912. 

27. Amara (Celia) ingenua Buft. — F. 18. vii. 1910, 28. vi.-12. 

vii. 1913. 

28. Amara (Brauytus) aprioaria Pnyk. — F. 12. vii. 1910, 30. vi. 

1911, 23.vi.-4,vii. 1912, 28. vi.-12. vii. 1913 ; U. IC.vi. 
1913. 

Very common, 

20. Amara (Bradytus) fulva Deg, — F. 3. vii. 1912, 

30. Amara (Bradytus) consularis Biift. — F. 4. vii. 1912, 

31. Harpalus (Opijonos) sabulicola Panz. — IT. 20. vi. 1912. 

32. ITaupalus (Opiionus) azureus F. — F. vi. 1912. 

33. Harpalus (PsEunopiioNus) pubesoens Mnull. — F. 23-26. vi. 

1912, 23. vi~2. vii. 1913; U. 20. vi. 1912. 

34. Harpalus (Pardileus) galceatus Buft. — F. 1 2-1 5. vii. ] 910, 

30. vi.-22. vii, 1911, 2-6 vii. 1912, 20. vi.-12. vii. 19J 3. 

Very common. 

35. Harpalus (s. str.) .eneus F. — F, 30. vii. 1910, 5-26. vii. 1912 

20.vi.-12.vii. 1913 ; U. 20. vi. 1912, 17. v. 1913. 

Common. 

36. Harpalus (s- str.) psittaceus Geoff. — F, vi. 1912. 

One example. 
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37. Harpalus (s, str.) smaragdinus Duft. — F. 7-31. vii. 1910, 

30. vi. 1911, 2-31. vii. 1912, 20. vi. 1913; U. 14-17. v, 1913. 

38. Harpalus (Acaedystus) eupus Bruegg. — F. 2, vii, 1912. 

39. Harpalus (Amblystus) latus L. — F. 23-26. vi. 1912, 

40. Harpalus (Harpalobius) proelichi Strm. — F. 12-18, vii, 

1910, 

Two specimens, 

41. Harpalus (Harpalobius) hirtipes Panz. — F. 30. vi. 1911, 

4>8, vii. 1912, 28. vi.-12, vii. 1913 ; U, 17. v. 1913. 
Common, 

42. Harpalus (Pheurinus) servus Duft. — F. 4. vii. 1912. 

43. Harpalus (Pheuginus) seeripes Quens. — F, 27. vi. 1911, 

44. Harpalus (Actephilits) picipennis Duft. — F. 20. vi. 1913. 

45. Harpalus (Miceobeees) brachypus Stev. — F. 20-25. vi. 

1913. 

46. Diachromus germanus L. — F. 15. vi. 1912, 

One specimen. 

47. Anisobactylus (Hexatrichus) pcbciloides pseui)o.eneus Dej. 

F. 27. vi. 1911. 

48. CoRSYRA FUSULA Fiscli.-W. — F. 20-25. vi. 1913, 

49. Oyminbis Picl'A Piill. — F. 10. vii. 1912. 

50. Brachinus inceetus Brull. — F. 20. vi. 1913. 

One specimen. 

51. Braohinds PSOPniA Dej.— F. vi.-vii. 1913. 
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24. A new Species of the Genus Platysma (Bon.) Tschit- 
scherin, from China. By V. Lutshnik, Kiev^ Russia 

[Received April 25, 1916 : Read May 23, 1916.] 
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Platysma mandzhurioum, sp. n. 

Black, shining ; legs and mouth-parts pitch-black. 

Head large, smooth ; front with a longitudinal impression on 
each side ; eyes convex. 

Prothorax subquadrate, narrowed behind, sides hardly rounded, 
not sinuate before base ; the basal angles rounded off ; anterior 
margin slightly emarginate ; base subtruncate ; the median line 
impressed, ending behind in a punctiform impression ; a single 
deep and very wide, lightly punctate, impression on each side 
near the basal angles. 

Elytra a little wider than prothorax, convex, slightly rounded 
on sides, truncate at base with the shoulders rounded ; apical 
curve subsinuate on each side ; striae strongly impressed, finely 
punctate ; intei’stices subconvex, third with three punctures. 

XJnder surface impunctate ; apical segment ( d ) deeply foveo- 
late towards middle and with one setigerous puncture on each 
side of the anus. 

Metasternal episterna slightly elongate. 

Length 11*5 mm. 

Hah. China: Manchuria (Chandaochedzy, 5. vii, 1914, A. 
AUxandi^ov). 

One male specimen in my collection. 

I regard this species as belonging to the subgeniis Steropinus, 
subgen. nov., which, from its position, seems to be bet\\een the 
subgenera Ste^^opus Steph. and Eostevopus Tscbitscli. The form 
of the prothorax separates it from Eostevopus Tschitsch. and 
approximates to Steropics Steph. From the last subgenusj 
Steropimis Lutshn. difiers by its elongate episterna and foveolate 
anal segment of the abdomen. 


* Communicated by the Seceetary. 
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25. Notes on Species of the Genus Platijsma ((.'oleoptera) 
from Australia. By V, Lutshnik, Kiev, Russia 

[Received April 25, 1916 : Read May 23, 1916.] 
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I. 

In one of niy papers I have had occasion to indicate that the 
punctation of the niesosternal and meta sternal episteriia in 
species of the snbgenus Sariicus Motsch. (1864) is not important 
for their definition t. 

I have now a sufficiently large number of specimens of this 
subgenus from Yictoria to confirm the correctness of my remarks. 

I have one example of Platysma {Sarticus) habitans Sloane 
(1889), from the Ballarat District, which has fully impuiictate 
episterna, but in other features entirely conforms to the original 
description of this species J . 

I have also one specimen of Platysma (Sarticus) obesuhim 
Chaud. (1865) from the same locality, which has one punctate 
and one impunctate metasternal episterna. As is known, 
Platysma (Sarticus) rocIchamj^toQ dense Casteln. (1865) is distin- 
guished from PL (S.) ohesidam Ohaud. only by its punctate 
episterna §. This distinction is not constant, and for that reason 
1 consider PL (S,) rooMampt07iie7ise Casteln. to be a synonym of 
the last species \\, 

II. 

In his “Review of the genus /Shrifc-its,” Mr. Th. G. Sloane 
erroneously writes regarding the subgenus/S'ar^iciis Alotsch., “the 
basal segment of the abdomen is always punctate.’^ This is not 
quite correct, because one of the species of this group, namely, 
Platysina (Sa^'ticus) sa^^hyi'eoma^'gmatum Casteln. (1865), has 
the abdomen completely impunctate. In the original descrip- 
tion of FeT'oiiia cywneocmcta Chaud. (1865) \_'=^PL saphy^^eo-- 
•margmatumi]^ Chaudoir writes of this species “ corpus totum 
Iteve ” 

My examples of PI. saphy’reomarginatmn Casteln., from Victoria 
and Queensland, have the abdomen completely impunctate. 

* Communicated by the Secretary. 

t Lutsimik, V., ‘'‘Sur qiielques Platysmatini de la faune Australieime,” Revue 
Russe d’Entomol. xiv. 1914, no. 4, p. 421. 

X Sloane, Tli., “ Studies in Australian Entomology, no, I.,” Proc. Linn. Soc. Hew 
South Wales, 1889, p. 608. 

§ Sloaiie, Th., op. cit, i). 608. * 

II Chaudoir, “ Supplement a res.sai sur les F5ronies de TAustralie,” Ann, Mus. 
Civ. Stor. Natur. di Genova, vi. 1874, p. 595. 

Sloano, Th., op. cit. p. 502. 

Chaudoir, “Essai sur les Eeioiiies do I’Au&tralie et de la Nouvelle-Zelande,’^ 
Bull. Soc. Imper. Hiitur. de Muscou, 1805, no. 3, p. 98. 
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III. 

The subgeniis Corondcanihus Mad. (1877) is perfectly valid, 
but very near to Sarticus Motsch., as I have^ already indicated 
For Platysma {(Joronocanihus) mlcatihm Mad. (1877)=P/, qnad- 
risulcatum Chaud. (1878), it is necessary to conserve Chaucloir's 
name, because the name “ sulcatum has been already occupied 
in the genus Platysma (Bon.) Tsehitsch t* 

I have two examples (c? and $) of this remarkable species 
from the Northern Territory. 

* Lutshnik, V.j op. df. 

t Gay, Hist. Chil. (Spanish edition), iv, 1849, p. 223 {FerommorpJia sulcata). 




P. Z. S. 1916, BOULENGER, PL I. 
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26. On a new Lizard oE the Grenns Phrynosoma^ recently 
living in the Society’s Grardens. By B. G. Boulengeb, 
F.Z.S., Curator of Reptiles. 

[Received Ma 5 ’^ 12, 1916 ; Read Ma}' 23, 1916.] 

(Plate I.) 

Among a small collection of reptiles from Texas given to 
Dr. H. G. P. Spurrell by Prof. J. S. Huxley for presentation to 
the Society, I found a lizard of the genus Phrynosoma^ which is 
evidently new, and for which I propose the name of Phrynosoma 
hremcornis. Superficially the lizard resembles P, douglassi% the 
head-spines being extremely short, but it dififers in the nostrils 
being pierced within the canthi rostralis and in the pectoral and 
ventral scales being strongly keeled. From P. iauriLs^ to which 
it is in some respects closely related, it differs in the much 
shorter head-spines, in the gular scales being smooth, and in the 
longer tail. 

Phrynosoma brevioornis, sp. n. (PI. I.) 

Head broader than long, with the spines very small. Posterior 
outline of the head forming a slight concave curve. Nostril 
pierced within the canthus rostralis. Tympanum naked. Head- 
spines obliquely turned upwai*ds : they number three temporal, 
two very small occipital, and a minute postorbital. The temporal 
head -spines largest, slightly larger than the largest spinose scfiles 
on the body. Lower labials terminating in a series of pointed 
scales. Gular scales equal, smooth. Gular fold strong. A dermal 
thickening bearing a few erect spines on each side between the 
gular fold and the tympanum. Back and limbs with scattered, 
erect, large, keeled, spinose scales. A regular lateral series of 
spines. Pectoral and ventral scales strongly keeled. Eleven 
femoral pores on each side, the series not joining medially. Tail 
about two and a quarter times as long as head. Yellowish brown 
above, pale yellow on the sides ; lower surfaces yellowish white, 
uniform. 

Total length 107 mm. 

EXPLANATION OP THE PLATE. 

'Phrynosoma hrevicornis. 

Fig. 1. Front view. 

2. Side view. 

3. Upper view. 
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EXHIBITIONS AND NOTICES. ‘ 

May 23rd, 1916. 

Dr. Henry Woodward, F.li.S., Tice- President, 
ill the Oliair. 

Mr. E. G. Boulenger, F.Z.8., Curator of RejDtiles, exhibited 
living sjiecimens of the African Lungfish (Prolopte7*it$ cm^iectens), 
presented to tlie Society by Capt. C. W. Woodward. 


The Rev. H. N. Hutchinson, M.A., F.Z.S., exhibited the 
plaster cast of a model, four feet long, which he had constructed, 
of the Dinosaur, Di 2 yloclociis caroiegiei. 

The object in making the model was to express in a solid form 
his views on the reconstruction and articulation of the skeleton of 
Diplodocus, with special reference to the plaster-cast of a recon- 
structed skeleton now in the British IMuseuin (Nat. Hist.), and 
presented by Mr. Andrew Carnegie in 1905. 

The bite Dr. J. B. Hatcher, Dr. W. J. Holland, and othei's who 
have published papers on Diplodocus appear to be so anxious to 
make this extinct reptile appear very tall and impressive, that 
they have been so bold as to place the limbs in an ujnight 
position, as if the creature were an elephant. On the other hand, 
many naturalists, recognising the Sauvopod.a to be related to the 
Crocodilia, are persuaded that the limbs should be placed at an 
angle to the body somewhat as in the Lacertilia, a view which 
the speaker has expressed on the above model. He has tried to 
show that the articulations of the femur and the humerus are 
mechanically impossible. The broad si:>atulate end of the latter 
he thinks should not be put at right angles to the plane of the 
scapula and glenoid cavity, but must be turned round 90 degrees 
so as to come properly into line with the large surfaces of the 
scapula and coracoid. 


A rai'e Fish. 

Mr. C. Tate Regan, M.A., F.Z.S., exhibited a specimen of a 
rare fish, Centrolo^^hiis hHtanni<nos Giinth. This species was 
described fiom a fish about 500* mm. long, which was washed 
ashore near Polperro in February 1859 (Giinth. Cat. Fish. ii. 
p. 402, 1860). No other specimen was recorded until one of 
nearly the same size as the type was taken near Coruna in 
December 1904 (Cligny, Ann. Stat. Aquic. Boulogne, n.s. i. 1905, 
p. 75). A third example, of the same size as the others, was 
taken from the water in a dying condition, after a storm, at 
Capbreton, in March 1908 (Pellegrin, Bull. Sop. ZooL xxxvii. 
1912, p. 20). The fish exhibited was the fourth known example 
of this species. It was landed in South Wales from the trawler 
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‘Caswell,’ and was sent by Mr. H. E. Rees to Mr. James Y. 
Pryor at Cambiddge ; not recognizing the species, Mr. Pryor 
showed it to Professor Stanley Gardiner, and on liis advice sent 
it to Mr. Regan. 

Mr. Rees bad kindly given the following information : — “ The 
fish was caught by the steam trawler ‘ Caswell ’ on Sunday, 
May 7th, at 3 p.m. The vessel was fishing 95 miles S.S.E. of 
the Bull Rock, Ireland, in 300 fathoms of water. The fish was 
caught in the trawl on the sea-bottom and was alive when it 
was brought in on deck.” 

The fish is nearly 400 mm. long; it has 53 dorsal and 31 anal 
rays. The principal differences between C. hritannicus and the 
more abundant (7. pompiliLS appear to be as follows : — 

C, hritannicus, — D. 46-53. A. 28-33. About 240 scales in a 
longitudinal series above lateral line, which has a curve in the 
anterior 4 of its length. Length of head 5| to 6 in length 
of fish. 

C, pompilus, — D. 37-41. A. 23-25. 185 to 205 scales in a 
longitudinal series above lateral line, which has a long curve, 
becoming straight above origin of anal fin. Length of head 4 
to 5 in length of fish. 

Mr. Regan also exhibited a Silver Ling [Molva elongata), nearly 
600 mm. long, taken from the stomach of a very large Sun-fish 
{Mola mola) that had been caught in a trawl, landed at Milford, 
and sent to Mr. W, Howlett of Billingsgate Market, who pre- 
sented it to the N'atural History Museum. The Sun-fish appears 
generally to swim near the surface and to eat small invertebrates, 
larval fishes, etc. It is interesting to note that it may descend 
to considerable depths {M, elongata, is usually found at 100 to 
300 fathoms) and that it may capture faiidy large and active fish. 


Albinism in Amsricam, 

Dr. R. W. Shufeldt, C.M.Z.S., communicated the following 
notes on cases of albinism seen in American animals : — 

“ During the past half century I have noted and examined a 
great many instances of albinism in various parts of the United 
States, and as this condition is of interest from several points 
of view, I am presenting here a few notes I have made upon the 
subject. It is generally supposed that we may meet with albinos 
in any type of animal now to be found in existing faunse in 
any part of the world ; but, strange to relate, there are certain 
groups of animals, representatives of which seem to be exempt 
from it. Moreover, while we know very accurately what con- 
stitutes albinism, whether partial or complete, we do not know, 
in so far as I am aware, the precise cause of it, when manifested 
in any particular individual. There are those who are disposed 
to consider it simply as a ‘ freak of nature,’ an opinion that I 
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cannot see my way to accept ; for sucli an explanation stands for 
nothing more than a cloak to oiii* ignorance of the basic cause of 
the condition. Why we should find, for example, in a brood of 
crows, three normally plumaged and the remaining one an albino, 
has not, in my opinion, ever been satisfactorily explained. 

“Among American fishes I have seen living examples of albino 
brook trout, flounders, eels, and others ; while in the case of the 
common or golden carp albinos are not infrequently met with in 
nature. Salamanders and frogs occasionally exhibit it among the 
Batrachians, while examples of it have been observed in the case 
of certain snakes, ‘ horned toads,’ and lizards. But in so far as 
my personal experience goes, I have never met with an albino 
turtle or a tortoise, although I have seen very pallid examples of 
our common box-tortoise (Terepene Carolina). 

“ Of all the Vertebrata birds seem to constitute the group most 
frequently exemplifying this condition, and I have personally 
examined or collected cases of complete or partial albinism, repre- 
senting nearly every family of them. For the most part, this 
has been seen in the case of loons, gulls, ducks (teal and mallard), 
certain waders, sora rail, snipe, woodcock, quail, grouse, turkey, 
various owls and diurnal raptores, whippoorwill, and in not a few 
passerine birds as crows, ravens, robins, bluebirds, finches, and 
others. 

“Whilst writing this I have a fine specimen of a ‘ piebald’ robin 
in my collection! which I collected in Connecticut in 1868. 

“American mammals frequently afibrd examples of either 
pai'tial or complete albinism, and a few years ago, I had, for a 
short time, in my possession an unusually fine living example of 
our common woodchuck [Arctomys monax). On the day follow- 
ing its arrival I succeeded in obtaining some fine photographic 
negatives of the animal, and a photograph from the best one of 
these is exhibited. 

“Other United States mammalian albinos collected or seen by^ 
me have been examples of px-airie marmots [Cynomis), Yii-ginia 
deer, muskrat, beaver, bats, porcupine, rabbits and bares, s([uiiTels, 
and some few other forms.” 


June 6tli, 1916. 

Prof. E. W. MacBride, D.Sc., F.B.S., Yice-President, 
in the Chaii*. 

At this meeting an informal discussion took place on the 
results published in the ‘ Biologia-Centrali- Americana,’ with 
special reference to the zoo-geographical relations between 
America and Afi-ica, of which the following is a brief resume : — 

Dr. F. DuOane Godman, F.R.S., F.Z.S. — In compliance with 
a request from the Publication Committee of this Society, I have- 
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made a few notes which may serve as a prelude to the discussion 
on the results recorded in the work published by Osbert Salvin 
and myself — the Biologia Central i- Americana. 

Salvin and I were at Oiiiubridge together, and after leaving 
the University in 1857 Salvin visited Guatemala to reiiort upon 
the nuts of a Palm which it was thought might be used in the 
manufacture of candles. The nuts, however, proved useless for 
practical purposes, so he devoted some months travelling about 
the country collecting Birds, Insects, and Plants. Salvin suh- 
sequently made three further expeditions to Guatemala with the 
sole object of continuing his Natural History pursuits — in 1859, 
and in 1861, on which occasion I accompanied him, returning 
after about a years absence, and again in 1865, when he also 
visited Panama. We trained and employed many of the natives 
to assist us, and some of them continued to send us specimens 
for over 30 years. 

Salvin and I were immensely struck and delighted with the 
richness and variety of the fauna and floiu found in a tropical 
country, hut it was the revolution in thought produced by the 
publication of the ‘Origin of Species* by C. Darwin, and the 
promulgation of the theory of evolution, w’hich gave such an 
intense interest to the subject. I well remember the violent 
opposition with which this new doctrine was received, and it is 
difiicult for those of the present genevi'^-tion to i;ealize the bitter- 
ness with which this new idea was received by all classes. 
Salvin and I had both read the ‘ Origin ’ before our visit to 
Guatemala, but it was not till after our return that in working 
out our collections tlie truth of the new doctrine was fidly 
realized. From that time we took a deeper interest in all our 
’work, and now many problems that had puzzled us were solved. 
Although we had written several papers in the P. Z. 8. and Ent. 
Soc. Trans., we were still 'without any idea of publishing the I'esult 
of our travels in a more collected form. 

In 1876 it was suggested that the ‘ Biologia* should be under- 
taken, and three years after tlie first part appeared. It was tlieii 
estimated that the whole of the Zoology might be completed in 
60 parts, but owing to the ever-increasing material this subject 
alone occupied 215 parts. 

After we had been at work for some time we found ourselves 
very short of Mexican and North-Araerican material •wherewith 
to compare our Central Ameiican specimens, and to reme<ly tin's, 
in 1888 I made an expiedition to Mexico and sjient some months 
collecting in various parts of the country. For the Birds of 
North America I was fortunate enough to be able to piu’chase the 
Henshaw collection, which was very rich in species from the 
United States, and which Mr. Bidgway kindly examined for me, 
critically I’evising the names and localities. Up to this time 
collections of North- American birds in this country vrere veiy 
meagre. 

A few words on the physical aspect of the country are perhaps 
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necessary here, but as this subject has been dealt with at length in 
the Introduction, I will only x‘efer to its general characteristics. 
Northern Mexico consists of a high tableland, the extension of 
the Arizona plateau ; it is very arid and consequently barren, 
growing cacti and other such plants. At the spot where the 
railway crosses the Rio Grande at El Paso, on the borders of 
Mexico, the plateau descends to only 3700 feet, but soon rises 
again and has an average altitude of about 8000 feet, till at the 
end of some 900 miles the City of Mexico is reached. This 
plateau is bounded on each side by ranges of mountains descend- 
ing abruptly towards either coast and clothed with forest, which 
at its summit consists largely of pines and ilex. Both on the 
Atlantic and Pacific coasts there is a narrow belt of tropical 
country. About the City of Mexico the plateau is broken by 
a series of volcanoes, the highest of which reaches 18,000 feet. 
Southward to Panama the land gradually descends in altitude ; 
it is, however, very much varied and frequently covered with 
forest, alternating with savannas and interspersed with many 
volcanoes, one of which in Costa Rica attains a height of 
11,000 feet. At the Isthmus of Panama the land subsides to 
300 feet. 

The country is divided by the natives, according to altitude, 
into zones under the names of Tierra caliente, Tierra templada, 
and Tierra fria, and these zones have an immense influence on 
the fauna and flora, and are a largely determining factor in the 
number and diversity of species. The climatic conditions must 
also be taken into consideration, the rainfall on the Atlantic 
being far in excess of that on the Pacific, and the vegetation 
far more luxuriant. 

In Eocene or early Miocene times there was a broad channel 
separating North and South America, where the Isthmus of 
Panama now exists, and it seems probable that a series of 
elevations and subsidences took place, temporarily forming islands 
before the land became permanently continuous as it no^w is, thus 
accounting for tlie many allied and representative species found 
in Chiriqiii and Costa Rica. 

When the channel was in existence it must have proved an 
insuperable barrier to the migration of land-animals, but when 
the two continents became united undoubtedly a considerable 
interchange of animal- and plant-life took place, and there was 
a mingling of northern and southern forms. This, no doubt, 
accounts for the extraordinary richness in species of Central 
America. 

Mr. Pocock, in his remarks on the origin of the Mammalia, 
says that during Miocene times, \vhen the Panama land-bridge 
was upheaved, the migration was divided into two categories, one 
containing the Insectivora, Carnivora, Artiodactyla., Peiiisodac- 
tyla, etc., which had been evolved in the northern hemisphere and 
inferentially passe<l from North into South America, while the 
other comprised the Primates, the Edentates, the Marsupials, 
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and part of the Eodents, which migrated from South into Central 
or North America. Birds, which, from their power of flight and 
habit of migration common to a large number of them, are much 
more easily distributed than most vertebrates, do not throw 
the same light on geographical distribution as is the case with 
more sedentary animals. This must, however, be applied in a 
general sense, as many of the species are extremely local. Nearly 
half the 1413 species are endemic; but a very large number ai'e 
migrants from the United States, spending the winter in Central 
America and returning again in spring. There are, however, two 
remarkable instances which I may mention. The family of the 
Tinamidse, which are essentially ground-birds, rarely fly, and are 
frequenters of the forest. Member’s of this family range from 
Chili to Mexico. They are of a very ancient type, probably allied 
to the Ratitse, and must have passed hy land to Central America, 
The Trogons, on the contrary, have a very wide distribution ; 
they are strictly tropical, and are also frequenters of the forest, 
but, unlike the Tinamidse, have a very extended range, being also 
found in Oriental regions, and a single species of a peculiar genus 
occurs in Africa. Remains of a fossil Trogon have been found in 
the Miocene of France. 

It seems probable that South America may have had a land 
communication with Africa at some remote period, and America 
may have received some of its characteristic forms from that 
continent. There is also some reason to suppose that there may 
have been a land communication with Australia, though this 
seems more remote. But this is a subject which 1 hope may be 
discussed later. 

As regards the Insects, which form so large a portion of 
the work, little can be said as to their distribution at present, 
and it will be well to wait till more is known of those of other 
countries ; at present the geological evidence is but scanty. 

Salvin and I had intended, on the conclusion of the ‘ Biologia,' 
to have discussed the geographical distribution of species, but in 
consequence of his death and my own ill-health this project was 
abandoned, and Mr. R. I. Pocock and Mr. Regan kindly came to 
the rescue and I hope will be present here to-night. 

The total number of species recoided in the ‘ Biologia ’ is 
38,637 ; of these 19,067, or very nearly half, were pi-eviously 
unknown. They belong to 1373 genera, and are illustrated hy 
1173 plates containing 18,051 species, mostly coloured. 

Although the ‘ Biologia ^ contains the record of such a large 
number of species, it is but a fragment of what may yet be 
obtained. The whole work must be looked upon as only a con- 
tribution to our knowledge of the subject, and I hope it may be 
an incentive to others to carry it further. 

Dr. H. Gadow, F.R.S., F.Z.S., illustrated his necessarily very 
condensed remarks by slides of maps showing the present physical 
features of Mexico and Central America, and of hypothetical 
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restorations of the distribution of land and water during previous 
geological epochs. Also a faunistic table. 

The Neotropical and Nearctic faunas and floras do not meet 
at the Isthmus of Panama, but in Mexico. The isthmus was 
originally very much broader. 

The various groups of the fauna seem to fall into three 
categories : — 

1. Those which are of undoubted northern provenance. Some of 

these stop with the plateau ; others descend thence into the 
hot lands, and most of these continue into Central — even 
far into South America. 

2. Those which are of Southern, Neotropical provenance. Many 

of them have overrun Central America and extended into 
Mexico, where their current has, so to speak, been divided 
to east and west by the wedge-like plateau. 

These two main categories interdigitate, with many com- 
plications. Some have become derelicts in their new home, 
whilst they have died out in their older home, e. g,, Tapirs. 
Others have hooked back, not the families, but genera 
and species rather, e. g. Opossums and the Tree-Porcupine 
Er6thizo7u 

3. There is a considerable number of forms, di^awn from a.ll 

classes, which seem to be endemic, rather archaic, developed 
into what they are on the spot. They are the most inter- 
esting and most diflicult to interpret. 

3 a. Some seem to be real aborigines, 3 b. Others are neither 
from North America proper nor from South America. 
They must have come from elsewhere. Some of these 
puzzling gi'oups seem to be a legacy fiom a more western 
extension of land, say from Lower California to the 
Galapagos and South America, analogous to the “An dines’' 
of botanists, which date back far into the Cretaceous 
period. 

Others point unmistakably ho Mediterranean lands and to 
Africa. A “ land-bridge ” implies also coasts with all their 
concomitant ph57sical features, suitable land -conditions for ter- 
restrials and freshwater-flsh, shallow seas for coiuls and shells, eto. 
Such “ bridges” need not have ever existed in their entirety, being 
rather like changing pontoon-bridges. Such lestorations rest 
upon circumstantial evidence; mucli of it will, no doubt, be ruled 
out of court, but there is a great deal of cumulative evidence 
and much that is mutually supporting (both negative and direct) 
presented by plants, Yertebrates, and Invertebrates, terrestrial 
and marine, so that the Afro-American connections are becoming 
more than a good workable hypothesis. The chief question is now, 
how long and into what geological groove did they last ? Did 
they last long enough, say into the Oligocene, to be available for 
comparatively recent groups ? 

Prog. Zool. Soc,— 1916, No. XXXYIII. 
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Dr. A. Smith Woodward, F.E.S., Y.P.Z.S., remarked that 
neai'ly all the vertebrates in South America which seemed to 
suggest a direct land-connection with tlie Old World through 
Africa, were either late-Tertiavy immigrants from North America 
or senile members of pre-Tertiary cosmopolitan gi*oups. Most of 
the resemblances in the faunas of the two countries usually noted 
were in animals of Avhich the ancestry was entirely unknown. 
The only resemblances already explained by paljeontology were 
due to the survival in the two southern continents of remnants 
or refugees of formerly widely-spread faunas, which had become 
extinct in the more progressive northern hemisphere. Palaeon- 
tologists began to distinguish between the characters of animals 
which w^ere real marks of affinity and others which were the 
inevitable and oft-repeated concomitants of maturity and senility 
in a race. It must be possible to distinguish these characters in 
a group of animals before the latter can be used in discussing 
questions of geographical distribution. 

Mr. 0 . Tate Regan, M.A., F.Z.S., said : — South America has 
a very rich and varied freslwater fish-fauna ; with the excep- 
tion of the Osteoglossidse, a generalized and ancient group 
represented at the present day by a few' remnants, it has not 
a single family in common with either North America or with 
Australia. On the other hand, three South- American families, 
Lepidosirenidje, Characidse, and Cichlida occur also in Africa, 
and the South -American Catfishes of the family Pimelodidse are 
closely related to the Bagridae of Africa and India. 

If South America and Africa were one continent in Cretaceous 
times, and the connection between them persisted until the 
beginning of the Eocene, these facts would be satisfactorily 
explained. Alternative hypotheses are that the families common 
to South America and Africa were formerly marine and entered 
their rivei’S from the sea, or that they were formerly northern 
and migrated southwards, becoming extinct in the north. Against 
the former it may be urged that the Lepidosirenidm are obviously 
adapted for life in fresh water and unfitted for life in the sea, 
that the Characidfe are Cyprinoids, a strictly freshwater group, 
and that if the Cichlidjo were formerly tropical shore-fislies, 
entering rivei's, it is curious that they did not establish them- 
selves in the southern rivers of North Ameiica. The second 
hypothesis is unsatisfactory, for when the slowness of dispersal of 
freshwater fishes is taken into account the improbability is great 
that sevei’al groups should have made these extended journeys, 
with the final result that closely related genera anived in Africa 
and South America. Hydrographical changes, such as the union 
of rivei's formerly distinct or the capture by one river of the 
tributaries of another, are the means by which the dispersal 
of freshwater fishes is accomplished ; for such fishes migration 
appears to be difficult, survival relatively easy. No known 
northern fossils can be refen‘ed to these African and South 
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American families, and there is good evidence that the main 
distribution of freshwater fishes changed but little during the 
Tertiary. The Eocene Friscacava^ from the Gi'een River Shales 
of Wyoming, is, in my opinion, not one of th§^ Cichlidie ; 
it belongs to the North- American family Centrarchidee, and is 
closely related to the modern JEupomotis, 

When we get to know something about Cretaceous fresh’water 
fishes new liglit may be thrown on the problem. But for the 
present the hypothesis that South America and Africa were 
formerly one continent is the one that offers the most reason- 
able explanation of the relationship between their freshwater 
fishes. 

Mr. R. I. PococK, F.R.S., P.L.S., F.Z.S., remarked that 
evidence for the former existence of a tropical or southern 
Atlantic connection between South America and Africa was 
supplied by the following, amongst other, genera of Arthro- 
poda : — 

Peototracheata. — Pei'ipatus is confined to tropical West 
Africa and tropical Central and South America and the Antilles. 
OpUthopatiLB is found only in Chili and C<ipe Colony. 

Diplopoda. — The Spirostreptid genus Orihoporus^ which is of 
wide distribution in tropical America, is vei'y closely related to 
tropical African, but not to tropical Asiatic, millipedes. 

Chilopoda. — Farotostigmits occurs in tropical America and 
Africa, but not in tropical Asia. Scolopendra (s.s.) is mainly 
tropical and Central American, but in the Old World it has been 
l ecorded from the Cameroons, the Canary Islands, Arabia, and 
Sokotra. 

ScoRPiONES. — Of the three tropical American genera of the 
Bcorpionidse Opisthacanthzis has its nearest ally m the tropical 
and South- African Opisthocentmis ; and Fiilocentrus and Oiclus 
are closely related to the Arabian and Syrian Keho, the three 
together constituting the well-marked subfamily Diplocentrinse. 

Auaneas. — The Sicariidre {s.s.) range in America from Chili to 
Costa Rica, and are only found elsewhere in the world in South 
Africa., Of the three genera of Caponiidie d\^ops and Caponina 
are tropical American, (Japonia South African. 

In the case of the above-mentioned Arthropods no reason can 
he assigned for their extermination elsewhere in the tropics, if 
they are the only extant representatives of genera formerly 
widely distributed in the Northern Hemisphere. 

In the case of the Mammalia the evidence rests mainly upon 
the present distribution of the three following orders : — 

SiRENiA. — The Manatees {IrichecMis) are restricted to the 
rivers and estuaries debouching into the Atlantic on the African 
or eastern side and on the American or western side. These 
animals do not venture out to sea, and no extinct representatives 
of the genus appear to be known from European or North- 
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American deposits to support the theory of its former extension 
into northern latitudes. 

Eodentia. — The headquarters of the Hystiicomorpha at the 
present time are South America, where they date back to the 
Upper Miocene. The only North -American representative of 
the group is the tree-porcupine {Erethizon), a late immigrant 
from South America. No extinct representatives of the group 
have been found in early or mid-Tertiary strata in North 
America. Bvit in the Old World alleged representatives of 
the suborder, referred to the family Theridomyidie, occur in 
Eocene and Olsgocene deposits iii Europe, and at the present 
time several genera of Octodontidse occni* in Africa, and the 
Hystricidse range from Africa through Southern Asia to Borneo. 

Until evidence for the existence of this group in early and 
mid-Tertiary or Cretaceous times in North America is forth- 
coming, it cannot reasonably be claimed that the South- American 
forms are descendants from ancestors from the North ; and if the 
theory of raft-transportation from Africa be rejected, it must be 
conceded that the fannistic similarity between tropical America 
and Africa in this respect supports the idea of a transatlantic 
land -connection het^veen those countries. 

pRUyiATBS. — The past and present distribution of Monkeys 
is tolerably similar to that of the Hystiicomorph Bodents. The 
Platyrhini are restricted to South and Centra] America, where 
they date back to the Upper Miocene. No fossil monkeys 
have hitherto been discovered in North America. Similarly, the 
Catarhini are confined to tropical and temperate countries of 
the Old World, and have been recorded from middle and later 
Tertiary deposits in Europe and Asia. The available data, there- 
fore, point to the enti*y of monkeys into South America from the 
Old World by means of a southern transatlantic land-^bridge, 
unless it be claimed, as it has been claimed, that the resemblances 
between the Platyrhini and Catai-hini are due to convergent 
descent from Leinuroids of the New and Old Worlds respectively, 
a view from which Mr. Pocock expressed dissent. 

Dr. C. W. Andrews, F.R.S., E.Z.S., remai-ked that if a land- 
bridge had existed between Africa and South America in Tertiary 
times one would pxpect a more extensive mingling of faunas than 
had actually taken place. Even in the Eocene both continents 
must have had a varied mammalian fauna, yet it is only claimed 
that the Primates, the Hystyicomorph Rodents, and perhaps 
some Insectivora crossed from Africa to South America, no inter- 
change in the opposite direction being known. Of these groups 
the Primates are represented by numerous small lemur-like 
animals in the Eocene of North America, anti it is thence that 
the colonimtion of South America probably took place, although 
at present the group may be unknown from the older tertiaries 
of that continent. The Hystricomorph Rodent.s are represented 
.in th€? Eocene and Oligocene of the Old World by xiumerous 
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species referable to the Theromyidse ; these are all small animals 
and seem to have been very abundant, so that, like the rats and 
mice of to-day, they would be especially liable to accidental trans- 
port. The same may have been the case with the Iiisectivora. 
What really happens when a land-bridge is established is well 
shown in the intermingling of the faunas of Noi’th and South 
America after the establishment of the Isthmus of Panama at the 
end of the Miocene or beginning of the Pliocene period. 

Lord Eothschild, D.Sc., F.E.S., F.Z.S., said that while in no 
way wishing to oppose the views of the speakers who preceded him, 
he thought, and had always thought, that in many cases the sup- 
posed relationship of the faunas of widely separated areas was more 
apparent than real, and that many of the instances usually quoted 
were cases of convergence or parallel development. This could be 
easily explained if we considered that the chain of evolution of 
all species owed its commencement to a stimulus due to the ex- 
ternal environment the species found itself in, causing variation 
to proceed in a certain direction. It is also as easily conceivable 
that a similar or even identical stimulus might start a chain 
of variation along similar or even identical lines in two totally 
different areas. He instanced among birds the two snipe, Galli- 
nago nohili$ and macrodactyla^ the former from South America, 
while the latter inhabited Madagascar. These two birds are 
practically identical, but had evidently had separate origins. He 
also instanced the genus Mcenas among the Arctiid moths, 
species being found in Africa, Indo-Malayana, and South America. 
While in the imago the structure was identical, in the larva the 
difference in habits pointed clearly to a separate origin, for while 
the larvse of the species inhabiting the Old World were terres- 
trial the larvse of the South- American species were entirely 
aquatic. On the contrary, he pointed out that the case of the 
gigantic land-tortoises favoured the views of the previous speakers, 
for while at pi*esent they were confined to two small groups of 
islands, the Aldabra and Mascarene group in the Indian Ocean and 
the Galapagos Islands off* the South-American coast, in Miocene 
times they were found in many parts of the world and the 
present-day forms were merely survivals. 

Dr. E. Broom, D.Sc., C.M.Z.S. — When I was a student 30 years 
ago the scientific world was so much under the spell of Eussel 
Wallace that any one who ventured to suggest the possibility of a 
land -connection across what was regarded as a permanent ocean 
was looked upon as a dangerous heretic, and even now’ there are 
many who are apparently afx'aid to admit the possibility ; yet, if 
there is one point on which we can be perfectly certain, it is 
that South Africa was connected by land wuth South America in 
Lower Permian times. Identical species of plants lived in the 
two continents, and we know enough of the floras of North 
America and Europe to feel sure that the species did not pass 
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from the one continent to the other by the north. We know only 
a very few tetrapod vertebrates, but those known from Brazil are 
strikingly similar to those tha.t occxir in South Africa. A few 
years ago I described a new specialised Mesosaui-ian, Noteosaurits^ 
which differed from Mesosaiirus in having the 5th digit of the 
hind foot very slender and provided with six phalanges. Shortly 
afterwards the same peculiar type turned up in Brazil. Meso- 
saurns and Noteosaurus were small freshwater inhabiting reptiles 
which might at suitable times have passed from one river-basin 
to another like newts or frogs, hut which could never have lived 
at sea. It is difficult to believe that they could have passed 
round either the Atlantic or Pacific by the north sufficiently 
cpiickly, even if there were no other apparently insuperable 
difficulties, to have appeared practically contemporaneously in 
South Africa and South America. 

We know that in Lower Devonian times the littoral fauna of 
South Africa was practically the same as in the Falkland Islands. 
We can therefore be quite certain that the oceans are not per- 
manent, and that what is now the South Atlantic had land 
stretching across it in Devonian times. We may be equally sure 
that much of the South Atlantic was land in Permian times. 
There is also good reason to believe that the land-conditions con- 
tinued into the Triassic and Jurassic. If the elevated conditions 
continued into the Cretaceous, of which there is some direct 
evidence, we could have a sufficient mingling of primitive forms 
of life to probably account for all the known peculiarities of 
distribution. 

When in New York recently I had numerous discussions on 
the subject with Dr. Matthew, but while I am willing to admit 
that the evidence is rather against any Tertiary land -connection 
unless it be a Lower Eocene one, I have always felt strongly that 
thei'e must have been a Cretaceous connection. The facts which 
Mr, Tate Began has laid before us are, 1 think, quite inexplicable 
on any other hypothesis. 

Mr. W. L. ScLATER, M. A., F.Z.S., said that lie agreed with tlie 
last speaker, Dr. Broom, that it was quite possible to i)ostulnte 
the existence of a land-bridge between South America a.nd Scmth 
Africa in Secondary times, but that he believed that the present 
distribution of the ocean-beds and great land-masses ha,(l been 
continuous since the commencement of the Tertiary epocli, and 
that, so far as he could see, none of the difficult problems of the 
distribution of the higher groups, i. e. Mammals and Birds, 
required for their solution the hypothetical existence of land- 
bridges across the present deeper ocean-beds. He reminded his 
hearers that the comparatively short duration in time of the 
Tertiary epoch as compared with the Secondary and the Secondary 
as comjiared with the Primary, was not always taken into con- 
sideration in the discussion of these problems from a zoological 
standpoint. 
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Professor E. W. MacBride, D.Sc., F.E.S., Y.P.Z.S., in Avinding 
lip the discussion, pointed out that there could be no inherent 
improbability in the existence in Secondary times of a land-bridge 
connecting South Africa and South America, for there was strong 
stratigi'aphical evidence for the existence of such a bridge across 
the North Atlantic. On both eastern and western shores of this 
ocean two sets of red sandstones with intervening coal-measui-es, 
both sets being of extraordinarily similar lithological character, 
represented the Devonian, Caiboniferoiis, and Permian periods. 
As we receded from the coast in both directions, westward in 
America and eastward in Europe, we found that these periods 
were represented by rocks of quite different lithological characters. 
Geologists believed that the coastal rocks were produced by the 
washings from a North Atlantic continent consisting of granitic 
1‘ock and that this continent lasted till the close of Eocene 
times. 
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I. Asterias olacialis. (PI. I.) 

Ill the course of attempts to rear A^ste^'ias gkioialis I have 
constantly noticed that in the early larvae (6-8 days) a small mass 
of cells takes origin from the wall of the stomach dorsally on the 
left side. Although this mass usually disappears by breaking up 
into mesenchyme before the main coelom ic cavity has extended 
back into its neighbourhood, still not infrequently some of its 
cells can be seen to join the wall of the coelom. It is very 
common for the mass in question to show traces of a central 
cavity after its separation from the stomach and before its 
disruption into mesenchyme. 

A similar mass, but rather smaller and less constant, occurs in 
the case of Aster las rithens (2, p. 233), and two such masses, right 
and left, are frequent in the larvae of Por«nia (3, p, 32), In all 
three species considerable variation in the constancy and size of 
the masses is exhibited different broods of lai'va; as well as by 
different larva? in the same broods. 

The object of the present note is to call attention to an 
instance in which the mass was unusually well-marked in prac- 
tically all the early larvae belonging to a particular culture of 
Asterias glacialis. Later, in a large proportion of the larvae, the 
masKS as it separated off from the stomach acquired a. distinct 
lumen, and, subsequently increasing in size, fused with the 
ccelomic cavity of the left side, thus taking a share in the actual 
formation of the posterior portion of the cavity in question. 
Stages in the pi’ocess are illustrated in PL I. figs. 1-5, and 
explained in the description attached. 

■* I liave to express indebtethiess to the Trustee.*? of the Carnegie Trust for grants 
towards the expenses incurved in this investigation, as well as in that on “The 
Ciiiation of Asterids and the Question of Ciliary Nutrition in certain Species” (Proe. 
Zool. Soc. Lend. I91o). 

t For espliination of the Plates see p. 564 

Proc. Zool. Soc.— 1916, *No. XXXIX. " 39 
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In accounts of the development of Asterias ruhens (2, p. 2P>3) 
and Porania (3, p. 33) I put forward tlie view that tlie mass in 
question is the rudiment of n. posterior enterocadic outgrowth, 
pointing out that the recognition of potential metamerism in 
echinoderm development makes for simplicity and ff>r the recon- 
ciliation of what might otherwise seem fundamental diirerenc<‘s 
in the ontogeny of different forms. (8ee also p. 557.) 

The larvsB above described add evidence in support of this 
view. In any event, they deserve to be put on record since they 
supply a definite example of a developmental variation occurring 
along lines which, if persisted in, could give rise, in course of 
time, to very important alterations in the ontogeny, without 
necessarily affecting the adult anatomy, of the species concerned. 

II. Ortbrella oculata. (PI. II. figs. 6-10.) 

Early in April 1915 a number of Crihrella^ obtained at low- 
water on the shore near the Millport Maidne Station, were placed 
in the aquarium tanks, where they spawned freely after a few 
days. The eggs, which were kindly put at my disposal by the 
Superintendent, underwent natural fertilization, sets of them 
being brought through metamorphosis both at the Marine 
Station and in the Embryological Laboratory at Glasgow 
University. 

Masterman in 1902 (9) furnished an excellent account of the 
development of this species. My observations confiion his result's 
in most respects, but I am able to give new" or supplementary 
data on various points *. 

(1) Spawning. — Not less (and probably more) than 500 eggs 
a, re produced by each full-sized fema.le. None of the eggs was 
observed to enter into and remain within a brood-pouch formed by 
the closure of the arms around the mouth. In my specimens the 
genital openings look outwards in the interradii. During March 
and April Grihrella eggs or larvte are not infrequent in the 
plankton of the Firth of Clyde. 

Bars (10, p. 170) and Masterman (9, p. 374) have described the 
brooding habits of Crih^ella, the latter pointing out that th(‘so 
are by no means intense, but adding that it is not known 
whether in natural conditions any of the larvfe leave the brood- 
chamber of the mother. He gives the number of eggs laid by 
each female as 30 to 50, and Bars as 10 to 30. Masterman also 
states (9, p. 374) that the genital openings are situated on the 
oral surface of the starfish at the edge of the oral disc, this being 
an adaptation for brooding, 

Grihrella appears to be a species in which the brooding habit is 
either being acqu-med or being lost. The second alternative seems 
rather more probable, and from the evidence given above it would 

^ Br. Masterman makes the very reasonable suggestion to me that the fearuros 
noted under 1 and 3 below are probably explicable as adaptations to development 
within a relatively enclosed sea-area, such as is formed by tlie Firth of Clyde. 
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appear that the change towards loss lias advanced further on the 
west coast of Scotland than on the east and in Norway. 

(2) Segmentation. — Segmentation proceeded regularly in most 
of my specimens, equal holoblastic cleavage being the rule and not 
the exception. The eggs float, the pole which keeps undermost 
being usually a little lighter in colour than the upper pole, but 
thei*e is not the same marked difference either as regards specific 
gravity or colour between the upper and the under poles as in 
the eggs of Solaster endeca. Masternian did not find that thex-e 
was any definite or consistent typxe of segmentation in his ova of 
Grihrella^ and he does not I'efer to diffei'ences in colour or specific 
gravity between the upper and the under sides (9, p. 377). 

(3) Blasiula formation. — The suidace-fuiTOWs along which 
egression takes place during blastula-formation almost cei’tainly 
exhibit revei'sion to the segmentation patterns. In the early 
blastula the lines ai^e very numei’ous, simulating an advanced 
stage in segmentation ; then they become fewer, simpler, and 
deeper, so that sometimes we cannot tell with the naked eye 
whether we are looking at an advanced blastula or at an 8-celled, 
a 4-celled, and a 2-celled stage in segmentation. Peculiarities in 
the arrangement of the early segmentation-fuiT'ows (e. g. obliquity 
of the first cleavage plane, or mai'ked inequality in the first and 
second divisions) tend to emerge again in tlie late blastula, as may 
be seen if one watches the development of isolated ova which 
exhibited the peculiarities in question. I have had the oppor- 
tunity of noting a similar phenomenon in the case of Solaster 
2 Xcpposns, and in Solaster endeca ( 1 , p. 12) I called attention to 
the similarity between the cell-egression furrows and the segmen- 
tation-furrows. Mastermaii’s illusti'ation (9, pi. i. fig. 6) of an 
early gastrula of Crihrella strikingly recalls a 4-celled stage in 
cleavage. 

(4) Eypencliyme. — In my gastriilse and eaidy larvaB there was 
only a small quantity of cellular material within the archenteron, 
less than one-fourth of this cavity being filled with the material 
in question (cf. Solaster, 1, p. 45). IVIasterman describes the 
archenteron during these stages as being entirely filled with ' 
hypenchyme (9, p. 381). 

(5) Pharyngeal or p)eriorcd ccelom. — I can confirm the obser- 
vation of Masterman that this ccelom arises in the form of 
iuterradial pouchings from the posterior cmlom, and can adcl 
further that such pouchings occur in infcerradii I.-Il. and I.~Y.^' 
as well as in the others, a point regarding which Masterman did 
not speak with certainty (9, p. 416). 

The pharyngeal coelom arises by a single outgi'owth in 
Asterina (7, p. 358) and Asterias ruhens (2, p. 259), as also in 
Ophiothrix (8, p. 497) and Synapia (8, p. 536). On the other 

^ The iiumborlug of rays adopted in this paper is that employed hy IVIacBride in 
his account of the develo])ineut of Asterina, and by mj'self in the case of Solaster, 
Asterias, and Forama. The luadreporic radius is I.-IL, ray II. being on its dextval 
or watch-hand side as viewed from the oral aspect. 

39 ^ 
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hand, in Solasier (see p. 5G0) it takes origin by a series of inter- 
radial outgrowths ns in Crih'ella. 

(6) The ']m*ihcemtd pouches. — Perilifeiual pouch T./Jl. lias been 
clescriVjeil (Mnsterninii, 9, p. ih)2) ns tn-king origin from the axial 
sinus portion of the anterioi* ccnloin, being thus exceptiona,! inas- 
much as the rest of the pouches take origin from the posterior 
coelom. I find that the exception is apparent, not real, and that 
actually the pouch in question arises from the dorsal horn of the 
posterior cadom. At a])Out the eleventh day the tip of this horn 
bends leftwards, thus coming to lie between hydrocciele pouches I. 
and II. A day or two later an opening is effected between the 
axial sinus region of the anterior coelom and the dorsal horn of 
the posterior coelom a short distance back from the tip of this 
horn. Two or three days afterwards the anterior coeloni and the 
dorsal horn of the posterior coelom again become closed off from 
one another, but in such a manner tba.t the new septum cuts oft* 
the tip of the horn a,nd leaves it for a time connected with the 
anterior cudom, from which, howwer, it soon separates off: to 
become perilnemal pouch I./ll. The process is illustrated on 
PI. II. ffgs. (5-9. Occasionally one finds that the periluemal 
pouch in question remains longer in open connection with the 
posterior than with the anterior ccelom. 

MacBride (7, p. 3(50) and Goto (5, p. 235) in Asterina, and 
Masterman (9, p. 892) in Cribrella^ described perilisemal pouch 
I. /II. as arising from the preoral coelom. However, in Solaster 
endeca (1, p. 35), Asteinas rubens (3, p. 260), Asterias^ double 
hydrocade (4, p. 64), I found that the pouch arose from the dorsal 
horn of the left posterior ccelom, although, owing to the com- 
munication between dorsal horn and axial sinus, it appeared at 
first sight as if the pouch in question took origin from the last- 
named cavity. In Solaster endeca (1, p. 35) and, I can now add, 
in Solaster p)apposus^ the origin of pouch I./II. from the posterior 
ccelom is perfectly definite. In Asterhm^ as in Crihrella, there 
is a secondary coinmunica.tion betw'een the dorsal horn of the 
posterior coelom and the axial sinus. 

(7) Wheilmr the larv^al ^^osterior cedoru is morphologically single 
or clouhle.—y^o fan as T can judge, in my early larvae of Oribrdla 
there are no Mgns of doubling of the larval posterior cceloiii. 
Later, any features which could be intei-preted in this sense affect 
chiell}^ the doi-sal and ventral horns, and appear at a, time when 
the natural differentiation of these horns leads to their dividing 
more or le.ss into right and left forks. In the case of the dorsal 
horn the leftward fork is at first the only one to appear, and 
it becomes periha?raal pouch I./II. as described above uncicr 6. 
From the riglit one, wdiich appeal's later, there arises pharyngeal 
pouch I./H., the genital pocket, and \dtimately also the coelom 
within arm-rudiment II. In the case of the ventral horn, the 
leftward fork burrows to the left or oral side of the stalk of the 
preoral lobe in order to reach the internal aspect of hydrocoele 
jxuieli T., while the right fork passes to the aboralsideof the 
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stalk in question. The t\^o forks thus ride saddle wise on the 
preoral lobe-stalk, but when this stalk is obliterated, the saddle- 
cavity simply fills out to form the coelom within arm-rudiment I. 
Further, in general, during the growth of the larva, as the 
epigastric coelom remains relatively small, the larval posterior 
ccelom has to encroach somewhat on the right or aboral side, and 
in particular sections the encroaching shelf may give an impression 
of bifidity. 

Masterinan described indications of eaily doubling of the pos- 
terior coelom, and considei*ed these as supporting his view that the 
coelom in question is made up of right and left morphological 
elements, namely, a right posterior and a left posterior c<elomic 
cavity. This view, although it might suit the ontogeny of 
Crihrella^ is out of harmony with the data, from other sta.rfishes 
and from 'echinoderms generally, including double-hydrocoele 
specimens. In discussing the subject elsewhere (2, p. 234 ; 3, 
p. 32) I have put forward the view that the larval posterior 
(future hypogastric) coelom of Solaster is mor 2 )hologically a left 
posterior ccelom originating from the gut by a separate, meta- 
merically posterior, outgrowtii, and that the corresponding cavity 
on the right side, namely the epigastric coelom, originates, as in 
Astei'ina^ Astei'ias^ Echinus, etc., by backward extension of the 
anterior coelom. 

(8) Sequence in fonncitlon of hydrocale pouches. — The first 
thickenings for the hydrocoele pouches make their appearance at 
about the ninth day, pouch I. being slightly the latest. There- 
after, pouches III. and IV. differentiate a little more quickly 
than the vest ; pouch V. and pouch II. are next in order ; while 
pouch I. is the slowest. According to Masterman the growth 
series usually begins with pouch Y. (bis pouch I.) and gradually 
works round to pouch I. (his pouch Y.). The facts are of interest 
in connection with the question as to what is the proper number- 
ing of the rays in Crihrella and other starfishes (2, p. 276). 

(9) Encmtioniorphic and douhle-hydrococle larvce. — Masterman 
has stated (9, p. 403) that enantiomorphic specimens, i. e. speci- 
mens in which the bydroccele develops on the right instead of the 
left side of the larvae, are probably not ‘uncommon in Crihrella, 
None, however, was observed in my series. Indeed, in very large 
numbers of starfish larvae examined from time to time {Aisterias 
ruhens, Solmter papposus, S, endeca, Porania) I have not come 
across a single example of this abnormality, and only one 
specimen {Porania) in which a right instead of a left hydropore 
was present. 

No (loiible-hydroccele or double-hydropore larvje were found in 
Crihrella, although examples of these abnormalities are not 
infrequent in other starfishes (4, p. 69). 

(10) The hrachiolarian notches. — A S 2 )eciai gap or notch (oral 
bracbiolarian, or hyclroccelic, notch) between pouches I. and Y., 
such as occurs so markedly in Aisterinal Asterias ruhens, and 
Solaster, is not characteristic of Crihrdla. Nor i.s there at ajiy 
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stage a gap or wide separation (aboiul bracliiolarian notch ) 
between arm-rudiments 1. and II. of the disc. Arm-rudiments 
I. and Y. are, however, kept apart for a time during the retraction 
of the preoral lobe towards the oral side of the disc, tlirougli 
having between them that region of the preoral lobe which cju-rios 
the right lateral brachium. 

Ahydrocadic (oral bracliiolarian) notch between pouches I. and 
Y. is characteristic (a) of feeding attaching bracbiolaria.n larvre, 
e. g., Asie 7 nas ruhens (2), AsUrias 2 mllidci (6), Porctnia (3) ; [h) of 
forms proximately derived from these, e. g., Aster ma (7); (c) of 
inultiradiate forms in which the extra I'ays are added to one or 
both ends of an open hydroccele crescent, e. g., Solaster endeca (1) 
and S, papposus. On the other hand, absence of a marked hydro- 
cfelic notch is characteristic of (a) non-attaching feeding bipin - 
nariaj of the Bi^nnnaria asteriyera type ; (h) cpiinq ii e-rad i ate forms 
with abbreviated ontogeny, e. g., Grihi'ella and Aste^'ias 'tDulUri, 
The presence or absence of a well-marked aboral bracbiola-rian 
notch obeys similar rules, but we must note that tliis notcli wlien 
present occurs between arm-rudiments I, and 11., not 1. and Y., 
of tbe disc. 

(11) Relation^ of hydrocede to larval stalk. — Tn Asterias ribhens 
at metamorphosis, retraction of the preoral lobe to the oral asj)ect 
of the disc takes place rapidly through the action of muscular 
iibres developed beneath the ectoderm and in the cddomic w'alls. 
In Solaster the process, though slower, is effected by muscular 
fibres wdiich pass from the wall of the preoral ccelom to tlie oral 
aspect of the disc. In both cases the gap (see under 10 above) 
between the dorsal and ventral horns of the hydrocoele crescent 
allows the stalk to be dragged into the concavity of the crescent 
and to be clasped for a time by the hydroccele ring as the latter is 
completing itself. In Crihrella the hydroccele, being practically 
fi’om the first a small complete ring or disc, does not have the chance 
of enclosing the larval stalk. However, a set of retractor muscle- 
fibres similar to those in Asterhcs and Solaster makes its appearance 
at metamorphosis, passing to the centre of the oral siuface super- 
ficially to the hydrocoele and dividing into lu-anclies, some fil)res 
from which pass deeply towards the wall of tho guit, wliile others 
diverge inteimadially. At the place where the rotiactoi* niusch^ 
arises from the wall of tlie preoral ccelom, a slight out[)oiiching 
can be recognised as early as the 12th da.y, and later (18th day) 
a very distinct pocket from the preoral erelom passes towards tho 
centre of the disc in interradius I./Y (see PL IJ. fig. 10). Had 
the h^'drocoele in Cribrella been an open crescent instead of a 
closed ring, the retractor fibres above-described ’would in all likeli- 
hood have drawn the stalk and its cavity within the grasp of the 
hydrocoele crescent, as occurs in Asterias., Asterina^ and Solaster, 
"We must look upon the early closed condition of the hyclroccele 
in C^'ihrella as less primitive than its open formation in Asterias, 
111 the latter, it seems entirely probable that the ontogenetic 
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retraction of the preoral lobe and its incorporation with the 
oral surface of the starfish repeat the phylogenetic changes in 
virtue of which, after fixation, the preoral lobe disaj^peared and 
the mouth, with the oesophagus, migrated to the centre of a disc- 
like ai'ea which gradually developed radial symmetry. Asterina 
shows a corresponding but less perfect repetition in 'which the 
hirval mouth and oesophagus are temporai-y non-functional struc- 
tures. Solaster has no larval mouth or oesophagus at all, but the 
retractor muscle-fibres of the preoral lobe are present and the 
hydroccele during retraction forms an open crescent. Crihrella 
is still further modified : larval mouth and oesophagus do not 
occur and tlie hydrocoele is never an open crescent. However, 
the retractor muscle-fibres and the position of sucker and last 
remnants of the preoral lobe in interradius I./Y. remain as 
primitive characters still decipherable on the de^ elopmental 
palimpsest of the most crucial peiiod, namely the fixation period, 
ill i bs ancestral history. 

(12) Changes of shape in starfish lame . — The larvae of echino- 
derms in general, and starfishes in particular, undergo remarkable 
changes of form sometimes quickly, sometimes slowly. These 
changes are no doubt due in chief part to unequal growth, but there 
is evidence that contraction of muscular fibres developed ad hoc 
also pkys a pai't. Thus, as seen above, the abrupt alteration of 
form at metamorphosis, including the retraction of the preoral 
lobe, is due to muscular action. I believe that a similar factor 
operates in many other changes of form if we could only follow 
out the process. For example, the pulling down of the wall of 
the gut towards the middle of the oral surface to form the adult 
mouth appears to be due to an extension of fibres from the pre- 
oral lobe retractor set (see under 11 above). Fibres from this set 
pass out interradially, and probably in the end these form the 
dilating fibres of the mouth which lie within the buccal mem- 
brane and are attached to ridges on the mouth- angle plates. 
Phylogenetically, the retractor fibres of the preoral lobe may he 
referable to a particular segment of mouth-dilator fibres which 
became hypertrophied, in order at the proper time to be able to 
di’ag the preoral lobe after the larval mouth when the latter 
migrated to the middle of the starfish disc. 

The primary division of the archenteron into anterior, middle, 
and posterior regions takes place somewhat suddenly and without 
there being any corresponding external division of the larva, into 
anterior,, middle, and posteidor segments. At this time muscular 
tissue has not yet become differentiated, but one may note, in the 
basal portions of the cells lining certain regions of the archen- 
teron, a staining reaction similar to that given by muscular fibrils. 
This appea,rs very markedly in the middle or enteric region 
where narrowing of the archenteron is taking place, and I think 
it possible that the staining indicates specially contractile pro- 
toplasm present foi*^ the purpose of producing the required 
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change of shape vvifchout delay. Tliis coufcra.ctile ].)rok)p]a.sm may 
perhaps be compared with tlie inyonemic layer in the cortex of 
many protozoa. 

(13) Skeleton . — My material has not allowed me to make a full 
study of the development of the skeleton, but the following points 
may be noted : — 

1 . The aboral skeleton arises in the form of scattered plates 
which, as in the case of Solasier, do not exhibit a definite radial 
and interradial arrangement as do the primary plates of most 
other echinoderm laiwse. In particular, there is no single ter- 
minal plate at the end of each ray,, but a number of small 
ossicles, one or more of which may he in the middle line of the 
ray, while the others are more latemlly placed. 

2. The adult has a large terminal plate at the end of each ray. 
Each of these plates axdses by fusion of a number (not less than 
five) of the smn.ll first-foinned ossicles. This appears to be a 
point of very considerable interest. The syinmetricn.1 arrange- 
ment of the primary plates in typical starfish development must 
be an acquired feature, a i*esult, not a precursor, of general 
radiate symmetry. We can hardly doubt but that iu: the first 
echinoderms the skeletal ossicles were <liffnsely distributed in the 
dermis. In Cnbrella accordingly, whether through survival or 
reversion, the primitive mode of origin of the primary plates 
by coalescence of scattered calcification>s is still exhibited in the 
development of the terminals. 

It will be shown later (p. 5G2), with reference to the month- 
angle and fit'st amhulacml plates in Solaster., that the converse 
ontogenetic process, na.uiely, division of a.n originally continuous 
ca.lcificatiO'O into two or more movably a-rbiculated ossicles, can 
occur. 


III. Bolastbr endeca. (PL II. fig. IL) 

Examination of ma.terial recently obtained from the Millport 
Marine Station enables me to supplement or correct my former 
account of the development of this species in i-ogn-rd to the 
following points : — (1) origin of pharyngea.1 ot* perioral C(x‘l()tn ; 
(2) origin of perilimma,! j)ouch FX./l.^^; sc3qucnce in foimiation 
of hydrocoele pouches and final position of romaius of sucker ; 
(4) formation of the terminal, first ambulacrail, and mouth-angle 
ossicles- 

1. Pharyngeal or perioral coelom . — This cudom originates by 
interradial outgrowths from the posterior ccplom, and iiorrnally 
such outgrowths occun in all the interradii, those in VI] L/IX. 
and IX. /I. being the latest to form. Sometimes, however, blanks 
appear to be left in one or more interradii, these l>la.nks in the 
end being filled up by extensions from adjacent })ouches. 

Masterman, in Crihrella (9, p. 392), first described tlie forma- 
tion of the phaiyngeal ccelom. by interradia.1 pouches fr(jm the 


^ Sor t'oolnolp (jii p. 555. 
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posterior coelom, stating that this occurred for certain in inter- 
radii II./III., Ill./iy., and IV./Y. In my former account 
(1, p. 34) I noted the occurrence of several interradial outgrowths 
in Solaster endeca^ but was unable to say whether such out- 
growths were present in ail the interradii. It may be added here 
that Crossaster papposus falls into line with Solaster endeca as 
regards the origin of the pharyngeal ccelom, except that in Gros- 
saster the latest formed pouches are IX./X, and X./XI. (See 
p. 563.) 

2. Origin of perilicBincd pouch IX, jl . — rormerly I thought 
that this pouch took origin from the anterior coelom (1, p. 31), 
a moiety being possibly contributed by the posterior ccelom. 
Examination of fuller material brings out the fact that the whole 
of the pouch in question arises from the ventral horn of the 
posterior coelom. (See p. 556.) 

3. Sequence in formation of hy dr ocvde pouches, etc, — In Solaster 
endeca the usual number of rays is nine, and of these five are 
primary in the sense that they correspond to the five rays of 
an ordinary starfish such as Asterina gihbosa or Asterias ruheiis. 
To begin with, the five primary hydroccele rays or pouches are 
arranged in a crescent with dorsal and ventral ends, pouch 
being near the dorsal and pouch Y. near the ventral end. The 
formation of the additional rays begins at the ventral end of the 
crescent, pouches YI., YII., and YIII. being successively added 
in this region during the progress of metamorphosis. In speci- 
mens with only eight rays the hydroccele ring now closes in 
interradius YIII./I., and it is in this interradius also that the 
last remains of the sucker and stalk are to be found. Formerly 
I believed that in specimens with nine rays (the usual number) 
pouch IX. was superadded to pouch YIII. at the extreme ventral 
eiid of the hydroccele crescent. However, examination of my 
new material and re-examination of my former material makes it 
certain that normally pouch IX. is superadded to pouch I. by 
outgrowth from the dorsal end of the hydrocoele <yi'e scent, and that 
accordingly the closure of the hydroccele ring really takes place 
in interradius YIII. /IX., the last i*emains of sucker and stalk 
being found either in this interradius or opposite pouch IX. I 
take this opportuniW of correcting my former mistake, which was 
made somewhat easy by the circumstance that a large propoition 
of my metamorphosing specimens developed only eight pouches, 
pouch IX. being absent, and it was from serial sections of 
these specimens that my desci-iption of the details of closure of 
the hydroccele ring was chiefly made. However, the correction 
in no way invalidates my numbering of the rays in Solaster, 
rays I., II., and Y. being fixed by the two great landmarks of 
starfish asymmetry, the position of the madreporite and of the 
anus. AvS regards Crossaster papposus, we may note liere that 
two or even three out of its six to eight extra pouches are formed 
by extension from the dorsal eml of the liydroccele crescent. 

* Sor footnote on p. 55o. 
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4. The terminal, tlie first ambulacral, a.nd the mouth-an^^Ie 
ossicles show certain very interesting features in earlier or later 
development. 

Terminals, — Usually the first indication of the terminal in each 
ray is a pair of small calcifications, to which a tliird (inetUan) is 
frequently added, while others appear later at the sides. The 
adult terminal is formed as in Grihrella (p. 560) by fusion of 
a number (probably usually five) of these early ciilcifications. 
This has taken place by the time the young starfish is 3 mm. in 
diameter. 

Ambulao'dl Skeleton, — In each ray on each side of the middle 
line, a skeletal plate develops (a) proximal to the first sucker- foot, 
(b) between the first and second sucker-feet, and (c) between the 
second and third sucker-feet, and so on in order. In my paper 
on the development of Solaster endeca I followed Ludwig (6) in 
numbering these as the first, second, and third ambulacrals 
(A^, Ag, A,,), an<l also in reckoning the mouth-angle plates as 
being the first of the adambulacrals (Adj, Ludwig). The A^ pla,ies 
give rise to what are nsuallj^ called in the adult the proximal 
processes of the first ambulacral vertebra?. Careful examination, 
confirmed by slow maceration experiments, shows that both iu 
Solaster endeca and in Crossaster papposits the mouth-angle 
plates (Adj, Ludwig) are usually continuous in their calcification 
with the corresponding A^ plates. The joint which separates 
them in the adult must therefore be of secondary formation. In 
view of the circumsta,nce just noted, and of the further facts 
(1) that palieozoic Asterozoa have no ambulacral bars proximal to 
the first sucker-feet (Spencer, 12, p. 30), (2) that in many recent 
starfish the two ambulacral bars in tins position in each ray are 
somewhat widely separated, (3) that each A ^ plate when it first 
appeax-s is nearer a mid-interradial than a mid- i*a dial line, we 
may raise the question whether the proximal processes of the first 
ambulacral vertebrae are not pliylogenetically buttress-extensions 
from the mouth-angle plates towards the middle line of the I’ay. 
This view assumes that outogenetica-lly the formation of the 
buttress-extension is now somewhat antedated aKS com] )a, red with 
that of the mouth-angle plate. Such ‘‘heterochronicity is by 
no means uncommon in other life-histories. 

ly. Stichaster rose us. 

The Stichasteridae and the Asteriidie are included by Sladeti 
among the cryptozonates (11, p. xxxvi). They agree in the 
general details of their internal anatomy as well as (1) in having 
the gills not confined to the purely abactinal surface, (2) in 
having quadriserially arranged sucker-feet, (3) in having the 
actinostomial mamgin formed by the ambulacral plates, (4) in 
having pedicellarias both of the forcipiform and of the forficiform 
type. They differ, however, in tha.t among the Stichasteridje the 
mai'ginals are fairly definite and touch one another, while the 
plates of the abactinal skeleton are tesselate, and arranged more 
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or less definitely in longitudinal rows. The Asteriidse, on the 
other hand, have inconspicuous marginals, and the ossicles of 
their abactinal skeleton form a reticuhim. 

Stichasier roseus is by no means abundant in the Firth of 
Clyde, and only one facultatively ripe specimen, a female, was 
available to me last summer (1915). 

The ovaries resemble those of Asterias ruheiis or A. glacialis, 
each being a single, simply-branched, much lobulated sac lying 
free within the body-cavity except at its root, where the single 
efferent duct joins the bod 3 "--vvalL 

The eggs are small like those of A, rulens, pale in colour, but 
with a reddish tinge. They were unri} e when first shredded out 
into sea- water, but underwent the maturation changes shortly 
thereafter. 

Cross fertilization with Aste7'ias glacialis sperm was tried, and 
proved so far successful that about 10 per cent, of the eggs exhibited 
membranes of fertilization, and a number proceeded to develop 
until the earliest bipinnarial stage was reached. From what 
know about crossing in starfish, we may infer that tlie normal 
development of Stichasier will follow the same course as that 
taken by the young hybrids, 

In these segmentation was of the total and equal type, though 
a slight difference in size between the cells of the upper and lower 
pole was present as in Asterias 7'uhens and Porania. The hlastula 
w^aa a hollow sphere, its w’all being formed b}" a single layer of 
cells, while its central cavity contained no mesenchyme. It pro- 
gressed with the upper pole in advance, and rotated at the 
same time in the solar or watch-hand direction as viewed from 
this pole. 

Gastrulation was by simple invagination ns in A. ralens, and 
the gastrula progressed and rotated in the same manner as 
the hlastula. When invagination w^as nearly complete, stellate 
mesenchymal cells began to he budded off from the blind end of 
the archenteron. Meantime the gastimla was elongating, and 
there next appeared on what was to he its ventral side a slight 
depression bounded in front and behind by the developing trans- 
verse portions of the preora.1 and postoral ciliated hands. These 
bands became defined in the same manner as in A. rtihetis^ and 
there was a similar correspondence in the mode of formation of 
the enterocoelic sacs, the hydi’opore, the mouth, and the regions 
of the alimentary canal. An interesting point noted was that 
the posterior enterocoelic outgrowth, which is represented more or 
less definitely in A. ^^nhens, A. glacialis, and PoT'ania (see p. 553), 
could not be made out. Unfortunately my 3 'Oung bipinna.riae did 
not difterentiate further. We may, however, infer that had they 
done so, the result w^ould have been a brachiolarian larva with 
sucker-attachment during metamorphosis.^ 

^ A pure culture was obtained this j’^ear (May 1916). Development proceeded 
along the lines described above, b\it again I did not succeed in getting /he later 
bipinnarial stages. Many of the larva* showed (9th day) posterior enterocadjc 
bodies similar in origin and fate to those of Asterias ruhens. 
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EXPLANATION OF THE PLATES. 

Pirate I. 

Asterias glacial is. 

Fig. 1. Larva, 8 cla 3 ’s old, sliow'iug on left side a woll-mavked posterior bod^' 
becoming separated off from the wall of the stomacli. 

Fig. 2. Larva from same brood, 12^ da.ys old, showing the posterior enterocoilic 
body now separated off from the stomach, possessing a lumen of its own, 
and increasing in sixe. The right and left enterocueles are growing back- 
wards along the sides of the stomach. This larva, like many others in 
A. glacialis^ has a right as well as a left hydropor^. 

Fig. 3. Larva from same brood, 15 days old, showing the posterior enterocielic body' 
now united with the main enterocoele on the left side. This larva also has 
two hydropoves, but the right one is becoming reduced. In older larvin 
tlie c(elom extends still further backwards on the sides of the stomach as 
in Aslerias ruhens (2), but it is then no longer possible to tell on the left 
‘^ide wliat portion is derived from the posterior (Miteroeadic body'. 
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Pig. 4. Section of stomacli-wall of 8 days lai*va through posterior euterocadic body, 
which is here shown as a thieltening with slight outpouching of the 
stomach -wall. 

P’ig. 6. Section of 10 days larva in similar region, showing posterior enterocoelic 
bodj' with a distinct lumen, and now nearly separated oft* from wall of 
stomach. 

h.cav., buccal cavity ; Z.ewjfe., left enterocoele; oes.^ oesophagus ; f.entcJ, posterior 
enterocadic body; po.cil.hd., postoial ciliated band; joosf.pr., posterior 
backwardly growing process of enterocoele, which uormalbr gives rise to the 
posterior enterocoele on either side; pr.ciLbd., preoral ciliated band ; rect.^ 
opening of rectum ; r.entc,^ right enterocoele ; s^., stomach ; sf.w., stomach- 
wall. 


Plate II. 

Crih7'ella ocidata. 

Pigs. 6-9. Diagrams illustrating mode of origin of periluTinal pouch I./II. fiom 
posterior coolora. 

In fig. 6 the tip of the dorsal horn which is destined to become peri- 
hajmal pouch I./II. is bending leftward to lie between hj'droccele pouches 
I. and II. In fig. 7 an opening has appeared between the axial sinus and 
the dorsal horn of the posterior cceloin. In ftg. 8 the axial sinus is again 
heeoming closed oft* from the dorsal horn of the posterior coelom, but in 
such a way as to leave the tip of the dorsal horn still for a time connected 
with the axial sinus. In fig. 9 this tip, i. e, perihasmal pouch I./II., is 
seen isolated both from the axial sinus and from the postei'ior coelom. 

J. and XT., the first and second hydvocoele pouches respecfivel.y. aic.g., axial 
sinus portion of anterior coelom ; dJi.p.c., dorsal horn of posterior coelom ; 
ph.I.lJI,, perihannal poucli I /II. 

Fig. 10. Section along preoral lobe and through disc of a 20 days Crthrella larva at 
a stage when retraction of the preoral lobe is in active progress (outlines 
drawn with camera lucida). The retractor muscle described in the text 
is seen to cause a sharp pouching of the preoral coelom towards the disc 
superficial to the hydroccele ring. Had this portion of the hydrocoele 
ring been absent through the hydrocoele being an open crescent, the con- 
dition in Sol aster or in Asferina and Asterias might well have resulted, 
the preoral coelom becoming continuous with the axial sinus and with the 
developing internal perihaeraal sinus on the oral aspect of the disc, as in 
Solaster, If completion of the hydrocoele ring supervened prior to the 
disappearance of this continuity, the result might well be an enclosure of 
the stalk-cavity by the hydrocoele such as occurs in Aster ina, Asterias 
ruhe^is, and Solaster endeca. 

div., pouch from preoral coelom caused by pull of the preoral lobe retractor 
muscle (r,musc .) ; epiff c., the epigastric ctnlom ; gnL, the enteron or gut ; 
hjjp.c., hypogastric coelom (larval posterior coelom) ; /<.?/.?'., the hydrocoele 
ring (in neighbourhood of pouch III.) ; the hydrocoele ring (between 

pouches 1. and V.) ; or.s., internal oral circular sinus (internal perihannal 
ring) ; phar,c.^ pharyngeal coelom ; pod., developing sucker-feet ; 
pi'eoi’al coelom ; r.^nnsc., retractor muscle of the preoral lobe. 


Solaster endeca. 

Fig. 11. Specimen in late metamorphosis, from oral side, sliow'ing origin of hydro- 
coele pouch IX. from the (lai*val) dorsal end of the hydrocoele crescent 
(see p. 561). Contrast with PI. i. fig. 13 of 1, in the lettering of 
which, however, VIII. and IX. should be replaced by VI 1. and VIIL 
respectively. 
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The present paper is based on the collection of Hispinse and 


Ca-ssidinaj contained in the Museum of Cambridge University. 
The collection is a representative one, in that it is composed of 
species from all parts of the world. There are 271 specimens 
representing 14 genera and about 40 species of Hispiiise an<l 
34 genera and about 68 species of Oassidinte. Owing either to 
the imperfect condition of the specimens or to insutficiency of 
material, I have been able to deal with only 47 genera and 
80 species of both groups in this paper. 

I have studied this collection in conjunction with similn.r 
material in the British Museum (Kat. Hist.). This method 
has afforded me the opportunffy of examining a large number 
of examples, with the result that I have been able to study 
critically some of Bobeman’s genei‘a and to propose some 
alterations. I have also been able to supply information on 
certain points which are left as doubtful in Spaeth’s recent 
‘ Catalogue of Oassidina}.’ In a few cases the priority of the 
names of certain genera has been discussed. Tliree new genera, 
one new siibgenus, and two new species are now proposed here. 
In the following list of determiiia-tions wherever the range of a 
species is not indicated it has been reported only from the locality 
which is mentioned in this paper, 

I wish to express my indebtedness to Dr. C. J, Galian, who 
has always kindly given me the benefit of his opinion on many 
points. My thanks are also due to Mr. Scott, of the Cambridge 
Museum, whose assistance at the initial stage of the study I wish 
to acknowledge. This piece of work 'was done while 1 was a 
student of the Imperial College of Science. I take this oppor- 
tunity of expressing my thanks to Profs. MacBride and Lefroy, 
of the zoological department of the College. 

* Communicated by tlic Seceetaet. 
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AMEllIOAN HlSPINzE, 

Oeiiiis Oepualoleia Clievrolat. 

Clievrokt, Charles crOrbigny’s Diet. Universal crilist. Fntnrolle, 
iii. 1843, p. 272; Blanchard, Hist. Ins. ii. 1845, p. 182; Baly, 
Oat. Hisp. 1858, p. 39, t, 1. f. 12 ; Ohapnis, Gen. Col. xi. 1875, 
p. 277 ; VYeise, Arch. f. Naturg. 1910, p. 82. 

Baly, ill liis ‘ Cirtalogue of Uispidse,' refers to Cephaloleia as 
a manuscript name of Clievrolat’s. This statement has been 
accepted by Weise, who ascribes the authorship to Blanchard, 
wliose characterization of Geplicdoleia was published in 1845. 
Chapuis ascribes the authorship to Clievrolat, but gives a 
reference to Dejean’s Catalogue, 3rd ed. 1836, p. 390, where 
the genus is not characterized. This reference naturally leads 
one to think that Chevrolat did not chaiacterize the genus. 
As a matter of fact, Chevrolat first characterized the genus in 
d’Orbigny’s ^ Dictionnaire Universel d’Histoire Naturelle,’ iii. 
January 1843, p. 272, in these ivords : — “Oes insectes ont un pen 
du facies des Oassidaires, mais ils soiit etroits, quelqiiefois allonges 
carrement, entierenieiit lisses, saus epines; leur corselet est ou 
arrondi en avant et sur les cdtes, ou en carre transverse. Les 
Hispa, metalUea, ni(jrico7'nis^ Fabr., Vllisp. nigricornis d’Olivier, 
espSce distincte de la premiere, et VJ liuivus cyanipennu de Perty 
reritrent dans ce genre.” This description is signed 0. There 
are various dates on the title-pages of <l’Orbigny’s ‘ Diction- 
naire.’ The question of these dates has been gone into by 
Sherborn and Palmer (Ann. Mag. N. H. (7) iii. April 1899, 
pp. 350-2). According to them the third volume of d’Orbigny’s 
* Dictionnaire,’ in which the description of Qephaloleia occurs, 
was first published as a completed volume in January 1843. 
I have consulted the copy belonging to the Zoological Society 
of London, the title-page of Avhich bears the same date. 

Weise has changed the spelling of the name of the genus by 
omitting the “ e ” between the ‘‘ 1 ” and i.” I prefer to adliere 
to Chevrolat ’s original spelling, because this custom of latinising 
tlie names has led to great confusion in many cases. 

Cephaloleia nigricornis Fab. 

Cephaloleia nigricornis Fabricins, Ent. Syst. i. 1792, pt, 2, ]). 73 ; 
Olivier. Encvcl. Meth. vii. 1792, p. 99, Ent. vi. 1808, p. 773, 
t. 2. f. 25 ; Baly, Cat. Hisp. 1858, p. 47. 

3 examples. 

Locality. — Amazons {Goodman^ 1879). 

Cephaloleia proxima Baly. 

Cephaloleia proxima Baly, Cat. Hisp. 1858, p. 47. 

1 example. 

Locality, — Amazons {Goodman^ 1879), 

Baly reports it from Cayenne, Guiana. 
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Cbphaloleia. eximia Baly. 

Cephaloleia eximia Baly, Cat. Hisp. 1858, p. 53. 

2 examples. 

Locality. — Amazons [Goodman^ 1879). 
iialy reports it from Cayenne, Guiana. 

Genus Stethispa Baly. 

Stethispa confxjsa Baly. 

Stethispa confiisa Baly, Ann. Mag. Nat, Hist. (3) xiv. 1864, 
p. 267. 

1 example. 

Locality. — ^Amazons [Goodman^ 1879), 

Genus Chalepus Thunb. 

Chalepus (Chalepus) sANGumicoLLis L. 

Hispa sanguinicollis Linne, Mant. Plant. Alt. vi. 1771, p. 530. 

2 examples. 

Locality. — Amazons {Goodman, 1879). 

Range. Middle and South Americja.. 

OLD WOELD HISPINJE. 

Genus Botryonopa Blanch. 

Botryoxopa spectabilis Baly. 

Botryonopa sjyectahilis Baly, Cat. Hisp, 1858, p. 93 ; Gestro, 
Ann. Mus. Stor, Nat. Genova, 1897, p. 44. 

2 examples. 

Locality. — Malay Pen in, {Skeat Expedition, 30. xi. 1899). 
Range. Malacca, Sumatra. 

Botryonopa orandis Baly. 

Bispopria grandie Baly, Cat. Hisp. 1858, p. 95. 

1 example. 

liocal ity . — Born eo {Shelford). 

Range. Sumatra, Java, 

Genus Anisodera Chevrolat. 

Chevrolat, 0. d’Orbigny’s Diet. TJniv. d^Hist. Nat. i. 1847, 
p. 535 ; Baly, Cat, Hisp. 1858, p. 101, t. 2. f . 8 ; Chapuis, Gen, 
Col. xi. 1875, p. 295 ; Weise, Deut. Ent, Zeit. 1897, p. 118. 

The authorship of this genus must be attributed to Chevrolat 
and not to Baly, as has hitherto been done. It was an oversight 
on Baly’s part to call Anisodera a manuscript name. In Charles 
d’Orbigny’s ‘ Dictionnaire,’ i. p. 535, Anisodera is described as 
follows : — “ Genre de Coleopt^res t^trameres, famille des Otryso- 
melines, tribu des Hispoides, etabli par M. Chevrolat aux depens 
Prog. Zool. Soc. — 1916, No. XL, 40 
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clu g. Alarnus de Fabricins, et adopte par M. Dejeau (Oat. 3“ edit.), 
qui j rapporte deux esp. de Java., sa.voir : V Aducklivmitris Biiqiiet, 
et VA*fe7'ruginea, qui est VAhii'iiiis de Fabr. — Les 

caract. cle ce g., d’apres M. Ohevrolai, soiit : Tete avancee, 
aiTondie, entaillee circulairement sur la face. Palpos assez 
developpes : le dernier article dea inaxillaires long, un pen 
renfie an milieu. Antenries presqiie I'euuies par la base sur 
le trout, epaisses, cylindroides, de 11 articles : les cinq P” lissos ; 
les 3® et 4® du double plus longs que le 2® ; les suivauts presque 
egaux, un pen plus allonges ; le dernier termine en poiiite 
mousse. Corselet plus long que large, inegal, coupe oblique- 
ment en avant, droit a la base, conne et abaisse sur les cotes. 
Elytres moderement con vexes, a stries ponctuees, arrondies a 
I'extremite et non armees. Fattes simples, trapues ; les 2® et 3“ 
articles des tarses profondement bilobes.*’ 

I have quoted this in full from the copy of the first volume of 
the ‘Dictionnaire’ belonging to the Zoological Society of London, 
which bears the da.te 1847 on the title-page (the first volume was, 
however, first published in 1841 — see Sherborn & Palmer, “Dates 
of Charles d’Orbigny’s Diet ionnaire Universal d’Histore Naturclle, 
1839-1849,” Ann. Mag, N. H. (7) iii. 1899, pp. 350-2), because 
there was a re-composition of the matter of the first volume at a 
later date. 

From the above, it will be seen that Alimius f&miglnmB F, 
and A. Imidiventris Guerin vrere separated from the genus 
AlurtiiiS and formed into a new genus which Chevrolat called 
AniBodera. As one of those species must be taken as the type 
of the genus Anisode^xi, I select Fabricius’s species ferrugineus as 
being earlier than Guerin’s. But both ferrughiBus and lucidi- 
now included in a subgenus LissochUajVfhi^^ AnlsodeAvt 
exoavata Baly is made the type of Anisodera proper. There exist 
good structural differences between the snbgenera whicli are 
fairly constant, and I consider them to be of generic importance. 
Owing to this fact and in view of the present note on the priority 
of Chevi’olat’s description of Anisodera^ I propose to erect a 
new genus and sink Lissochila as a synonym of Avlaorh^'a n.s 
follows : — 

i. Lahrum short, the transverse edge emarginate and covered 
with long and stifi* hairs. The labriun lies in a lower 
plane than the clypeus. Upper side of the body shining. 
Elytra without pronounced ribs A7iiffoderopsis, gen. u. 

(Type A. excavata Baly.) 

ii. Lahrum large, the transverse edge straight, sparsely covered 
with hairs. Labrum lies in the same plane as the clypeus, 
which is small and almost plain. Upper side of the bod}", 
as a rule, opaque. Elytra# with pronounced ribs. 

A jiisnd'fircf' Chevrolat. 

(Type A, fe.rrifgitiea Fab.) 
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Genus Oitchocephala Ohevr. 

Onchocephala quadrilobata Guerin. 

Onchocephala qiiadrilobata Guerin, Icon. R^gn. Anim., Ins. 
1844, p. 281 ; Weise, Deut. Ent. Zeit. 1897, p. 121 and 1905, 
p. 117; Gestro, Ann. Mus. Stor. Nat, Genova, 1899, p. 314, 
f. 1 ; Maulik, Rec. Ind. Mus. Calcutta, 1915, p. 372. 

1 example. 

Locality. — Ceylon, Oct. {Fryer), 

Bmigp, India, Andaman Islands. 

Genus Agoxia Weise. 

The genus Agonia is divided into two subgenera according to 
the number of costae on each elytron, thus : — Elytra with fchi‘ee 
costae and eight or more rows oT punctures, Agoitia s. str. ; elyti'a 
with two costae and six ro\vs of punctures, Agonella Weise. In 
the present case there are four *008116 and ten rows of punctures, 
I therefore take the following new species {Agonia hrishna) as 
the type of a new subgenus which I name F^gonia, The con- 
vexity of the eyes, the low costae, the smooth parallel rows of 
punctures, the form of the body, all point to the conclusion that 
Agonia hrishna has cl'o'se affinity to the getius Doionisia Baly. 
The species included in the-subgenus Agonella have higher costee, 
coarser punctures, and the body more dilated behind — characters 
which are sti-ongly marked in the next genus Gonophora, For 
these reasons I place Agonia hrishna at the beginning of the 
genus Agonia, 

Ekagonia*, subgen. nov. 

Agonia (Ekagunia) kRishna-, sp. n. (Text-fig. 1.) 

Elongate, parallel-sided, black, Bhining. First tWo joints of 
antenna* shining, the rest of the j'oints pubescent ; interantennal 
space with a protuberance; eyes strongly convex*. Prothorax 
pai-allel-sided, base bisinuate, modemtely convex, disc shining, 
with a few scattered deep punctures, anterior surface trans- 
versely strigose with a few brownish hairs, base With a deep 
triangular fossar^ each side with two shallower and rounded fosste 
or depressions. Scutellum smooth, shining, with the apex 
rounded. Elytra with four costfe, first costa slightly elevated, 
ten rows of punctures, between the suture and the first costa 
only one row of punctures. 

Length, from head to apex of elytra, 5*5 min. 

Described from one example. 

Locality. — Borneo ( Shelf ord). 

Type in the British Museum. 

Head. The bases of the antennae are well separated from the 
mouth-parts by the clypeus, lYhich is strigose and depressed in 
the middle. Labrum covered with brownish hairs. Seen from 
above, the interantennal process is so prominent that it conceals 

40 ^ 
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tlie bases of the antennae from view. Auteniite, first two joints 
sliining and rounded, third joint longeKst, after the third joint the 
antennie are gradually tliickeaied towaixls the apex, rrothorux 
cylindrical, sides with bisiniiate margins ; front margin straight, 
brownish ; posterior to the front margin the surface is trans- 
versely strigose and is sparsely covered with fine brownish hairs. 
Disc smooth, shining, with a few deep punctures. At the base in 
the middle is a very deep triangular fossa. On each side of the 
disc two depressions, the anterior shallower tlian the posterior ; 
concavity of the depressions -with deep punctin*es. 8cutellwm 
small, oval, smooth, shining. In thivS specimen there are about 
four small punctures near the margins. Elytra parallel sided, 
with four costae on each elytron. The first costa is slightly 

Text- figure 1. 



Jgonia {JUhrffonia) Jcrislina. X S. 


elevated, the sutui*e is as much elev«ated as the first costa if not 
more. The second costa is more eleva,ted than the first, the 
third and fourth prominently eleva.ted. All the costse meet at 
the apex of the elytra. On each elytron there are altogether ten 
parallel rows of punctures disposer! as follows: — Between the 
suture and first costa one row ; between first and second costm 
two rows ; between second and third costse two rows ; between 
third and fourth costsB two row^s; between fourth and lateral 
margin three rows. TJndermle smooth, shining, sparsely covered 
with brownish hairs ; mentum, coxae, margins of the abdominal 
stern ites, tibiae and tarsi with browmish tinge ; fourth joint of 
tarsus not longer than the third, claws more or less hidden in 
the thick pubescence of the underside of the tarsus. ■ 
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Agonia cherapunjiensis, sp. n. (Text-fig. 2.) 

Elongate. Upperside subnitid, underside shining. Head, 
antennse, underside, legs, a longitudinal middle line on the 
pronotum and the scntellum black, elytra and the rest of the 
body fulvous. Three costae on each elytron. Three rows of 
punctures between the suture and the first costa. 

Length, from head to the apex of elytra, 1 4*5 mm. ; antenna, 
'6 mm. ; pronotum, 3 mm. 

Locality. — Cherapunji, Assam, N.E. India (taken by Mrs, 
Somerset, 15. vii. 1907). 

Described from one example. 

Type in the British Museum. 

Text- figure 2. 



Head, Antennse moderately stout, basal joint short, second 
joint constricted at base, third joint longest, fourth joint shorter 
than third but longer than each of the following joints, fifth to 
seventh subequal, eighth to tenth equal but shoiter than each 
of the preceding joints, eleventh joint bluntly pointed ; surface 
of all the joints except the third hairy and with elongate 
punctures. Olypeus much broader than long, apex produced 
into a process which passes beyond the interantennal space. 
Labrum rufescent, edges bristly. Mandibles broad, black, very 
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powerful. Maxillary palpi 4- jointed, fiilvoiiR, hairy, fourth joint 
darker in colour and bluntly pointed. Labial palpi 3-joiiited, 
fulvous, hairy, i-ipex of second and third joints black, second joint 
dilated at the apex. Prothorax almost as long as broad, sides 
with a margin, a longitudinal broad black shining impunctate 
i-aised line in the middle, on each side of this liiie a raised 
impunctate surface. The surface of the pronotuxn is coarsely 
and broadly punctate, punctures becoming smaller near the base. 
Scutellum broader at base, apex rounded, black, impunctate. 
Elytra length 11*5 mm. ; slightly broadened at apex. Fulvous. 
Tricostate and punctate-striate. Between the suture., and the 
first costa three rows of punctures throughout the whole length 
of the elytra ; between the first and second costfB the rows of 
punctures var^’^ ; for a length of 2*5 mm. just beyond the base 
there are four rows of punctures ; five punctures in a transverse 
line can be counted because the rows are confused ; for a length 
of 2 ‘5 mm. in the middle of the elytra three rows of punctures ; 
beyond this the iiumher of rows is increased to four; at the apex 
it is again three. Between the second and third costje the rows 
of punctures are as follows : — From the smooth shining humeral 
callus up to the middle (for a length of 4*5 mm.) two and three 
rows of punctures ; from the middle to the apex (except the 
extreme apex) four confused rows of punctures. Between the 
third costa and the lateral margin the rows of punctures may 
be stated as follows : — 3, 2, 3, 4, 

Legs and iinde^'skle. Black, smooth, shining. 

Agonia wallacei Baly. 

Gonophora locdlacei Baly, Oat. Hisp. 1858, p. 109; Waterhouse, 
Aid. Ident. Ins. ii. t. 153. f. 7 ; Gestro, Ann. Mus. Stor. Nat. 
Genova, 1885, p. 165 and 1897, p. 55. 

3 examples. 

Locality. — Borneo {Shelford, 20. x. 1901). 

Mange. Malacca, Sumatra. 

Genus Gonophora Baly. 

Gonophora h.emoriihoidalis Weber, var. undulata Weise. 

Eispa hcemorrhoidalis'WQh^^'-.^ Maulik, Bee. Ind. Mus. Calcutta, 
xi. 1915, p. 373. 

4 examples. 

Locality .—-^Bo-rneo- {Shelf ord). 

Range. India and the Indo-Malay Peniu, Region. 

Gonophora CHAtyBEATA Baly. 

Gonophora chalyheata Baly, Oat. Hisp. 1858, p. 115 ; Gestro, 
Ann. Mus. Stor. Nat. Genova, 1885, p. 168; Bull. Soc. Ital. 
1902 (190% p. 146. 

1 examjfie. 

Locality. — Borneo {ShelfoixT). 

It has also been reported from Singapore. 
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Goxophora (Lachnispa) modigliaxii Gestro. 

Goiiophora (Lachnispa) modiglianii Gest. Ann. Mus. Stop. Nat. 
Genova, 1892, p. 793 and 1897, p. 65. 

1 example. 

Locality. — Borneo {Shelf orO). 

Di*. Modigliani first took this species at Egano Island. 

Genus Hispella Chap. 

Hispella atra Linne. 

Hispella, airct L. ; -Maulik, Kec. Ind. Mus. Calcutta, xi. 1915, 

p. 375. 

1 example. 

Locality. — Palestine ( IVisU'ant). 

Range, Europe, North Africa, Asia Minor, Turkistaii. 

Genus Dactylispa Ws. 

Dactylispa loxgiouspis Gest. 

Bispa, longictispis Gestro, Ann. Mus. !Stor. Nat. Genova, 1897, 
p. 108, fig. 

1 example. 

Locality. — Sarawak, Borneo {Shel/ord, 1897), 

In the specimen before me the base of the elytra is not 
ferruginous. In other respects it agrees well with Dr. Gestro’s 
description. 

This species has a wide distribution, having been reported 
from Malacca, Sumatra., and Borneo. 

Dactylispa bipartita Guerin. 

Hispa hipartita Guerin in DupeiTey Yoy. ‘ Coquille,’ Zool. ii. 
1830, p. 141; Gestro, Ann. Mus. Stor. Nat. Genova, 1897, 
p. 109, fig.; and Not. Leyd. Mus. xix. 1897, p. 175; Ritsema, 
Midden-Sumatra, iv. 1887, p. 180. 

2 examples. * 

Locality. — Borneo {Shelford), 

It has been reported from Sumatra, Malacca, Java, and 
Borneo. 

Dactylispa malayaxa (?) Gesti’o. 

Dactylispa malayana Gestro, Bull. Soc. Ent. Ital. 1909 (1910), 
p. 139. 

1 example. 

Locality. — Malay Penin. {Skeat Expedition, 20. xi. 1900), 

The species is identified from description. 

Dactylispa fulvipes (?) Motsch. 

Hispa fulvipes Motschulsky, Schrenck’s Reise Amur. ii. 1861, 
p. 238; Gestro, Bull. Soc. Ent. Ital. 1902, p. 56. 

1 example. 

Locality. — Ceylon {Fryer). 

The species is identified from description. 
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Dactylispa trifida (?) Chap. 

Hispkla trifida (?) Chapui«, Ann. 8oc. Eut. Belg. xx. 1877, 
p. 55; Gesti‘ 0 , Ann. Mus. Stor. Nat. Genova, 1885, p. 176 and 
1897, p. 92. 

1 example 

Locality. — Sarawak {Shelf ord^ 1897). 

This species has also a very wide distribution, Laving been 
reported from Malacca, Sumatra, and Java. The species is 
iden tided from description. 

Dactylispa soror Weise. 

Dactylispa soror "Weise, Dent. Ent. Zeit. 1897, .p. 134 and 
1905. p. 120. 
examples. 

Locality. — Peradeni}^, Ceylon {Frye?'), 

The occurrence of this species in Ceylon is recorded here for 
the drst time. The other locality where it has been taken is 
the Nilgiri Hills. 

Dagty-lispa spinosa (?) Weber. 

Hispa spinosa Weber; Maulik, Rec. Ind. Mus. Calcutta, xi. 
1915, p. 379. 

1 example. 

Locality. — Borneo {Shelford), 

Range. Sumatra, Celebes. 

The species is identified from description. 

Dactylispa leptacantha Gestro. 

Hispa leptacantha Gestro, Ann. Mus. Stor. Nat. Genova, 1897, 
p. 98; and Bull. Soc. Ent. Ital. 1904 (1905), p. 151. 

5 examples. 

Locality . — Sara wa k (Shelf ord, 1897). 

Range. IVlalacca, Sumatra, Borneo. 

Genus Hispa L. 

Hispa pabricii Guer. 

Hispa faWlcii Guerin in Duperrey Voy. ‘ Coquille,’ Zool. ii. 
1830, p, 140; and Icon. Regn. Anim., Ins. 1844, p. 268, t. 48. 
f. 3 ; Gestro, Ann. Mus. Stor. Nat. Genova, 1885, p. 174. 

1 example. 

Locality. — New Britain (Willey^ l.iii. 1898). 

Range. New Guinea, New Pomerania, New Mecklenburg. 

Genus Platypria Guer. 

Platypria eohibna Guer. 

Flalypria echidna Guerin, Rev. Zool. 1840, p. 139 ; Gestro. 
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Ami. Mus. Stor. ISTat. Genova, 1890, p. 246, fig., and 1897, 
p. 112 ; Maulik, Rec. Ind. Mus. Calcutta, xi, 1915, p. 380. 

1 example. 

Locality. — Pera-deniya, Ceylon {Fr}/er), 

Range, India, Ceylon, Tonkin. 

Platypria hystrix F. 

Uispa hystrix Fabricius, Suppl. Ent. Syst. 1798, p. 116 ; 
Maulik, Rec. Ind, Mus. Calcutta, xi. 1915, p. 381. 

1 example. 

Locality. — Peradeniya., Ceylon (^Fryer). 

Range. India, Ceylon. 


CASHIDIN.®. 

Genus Himatidium F. 

Himatidium capense Herbst. 

Cass Ida capensis Herbst, Natiirsyst. Kaf. viii. 1799, p. 278, 
t. 133. f. 10. 

Bimatidmm comptum Party, Delect. Aniin. Bras. 1830-34, 
p. 101, t. 20. f. 8; Guerin, Icon. R^gn. Aiiim., Ins. 1844, 

p. 286. 

Imatidium fasdatum Fabricius, Syst. El. i. 1801, p. 346 ; 
Illigei-, Mag. Ins. i. 1802, p. 392. 

Oassida fasciata Olivier, Ent. vi. 1808, p. 971; 97, t. 6. 
f. 100. 

Himatidiani fasciatam Bolieman, Mon. Cassid. i. 1850, p. 65, 
t. 2. f. 13. 

4 examples. 

Locality. — Amazons {Goodman, 1879). 

Range. Brazil, Bolivia, Ecuador, Peru. 

Genus Priopteba Hope. 

Priofpera westermanni Mauiih. 

Prioptera wester mauni Mannerheim, Bull. Soc. Nat. Mosc. 
xvii. 1844, p. 864 ; Bolieman, Mon. Cassid. i. 1850, p. 45. 

1 example. 

Locality. — Shan States, Burma, 23.iii. 1905. 

Range. Assam, Tenasserim, Tonkin. 

Prioptera octopunctata F. 

CassMa octopunctata Fabricius, Mant. Ins. 1787, p. 63 ; Ent. 
Syst. i. 1792, p. 296 ; Syst. El. i. 1801, p. 395 ; Liime, Syst. Nat. 
ed. xiii, Gniel. 1787, i., iv. p. 1636; Olivier, Enc. meth. v. 1790, 
p. 382, and Ent. vi. 1808, p. 946; 97, t. 3. f. 38 ; Herbst, Natur- 
syst. Kaf. viii. 1799, p. 334. 
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FiHoptera octopumtata Boheinan, Mon. Cassid. i. 1850, p. 55. 

Prioptera clecem2>iistida>ta, Boh. Mon. Oas^id. i. 1850, p. 55. 

Boheman distinguishes dMcempusUilata from ocioptcnctata 
thus: — ^‘Statura et summa similitudo P, S-pitnctatcB, ssepe non- 
nihil major, an tennis totis flavo-testaceis, elytris subtiliter, yage 
punctulatis, pectore nigro, ab ilia bene distincta.” I have examined 
thirty-eight examples of decempibstulata and octopiinctata (Brit. 
Mils. Coll. & Oamb. Univ. Coll.). In view of the material before 
me, I am in a position to state that the characters mentioned 
by Boheman to distinguish IQ-pitstulata from S-pmictata are 
untenable. These characters are merely individual variations. 
Moreover, the genus Prioptera is well known for the variability 
of its species. I therefore regard lO-paetalaia as a synonym of 
d)~pumtata F. 

13 examples. 

Locality. — Borneo (Shelf 07xl), 

Range, Malacca, Sumatra, Java, Siam. 

Genus Epistictia Boh. 

Epistictia matroxula Boh. 

Epistictia matromda Boheman, , Mon. Cassid. i, 1850, p. 14; 
Weise, Deut. Ent. Zeit. 1901, p. 49. 

1 example. 

Locality. — Ceylon {Fryer), 

This species has been reported only from Ceylon. 

Genus Oma Spaeth. 

In discussing the scope and limits of several genera of the 
Cassidinie (Arehiv £. Naturg. Ixxix, 1913, Abt. A. vi. p, 128), 
Dr. Spaeth erects the genus Oma for two species, viz., monstrosa 
Boh. and denticida Boh., which he separates from tlie genus 
Besmonota founded by Hope in 1839 (Ann. & Mag. ^bTat. Hist. (1) 
iii. 1839, p. 97). The differences in the characters of Besmonota 
and Oma may be stated as follows : — 

Besmonota Hope. — The basal six joints of the antennje are 
shining, and very sparsely covered with scattered hairs. The 
apical five joints are opaque and thickly covered with hair. The 
sixth joint is much shorter than the fifth and also the following 
j[oints. 

Oma Spaeth.— The basal five joints of the antennae are shining 
and very sparsely covered with scattered hairs. The six apical 
joints ar6 opaque, and thickly covered wuth hairs. The sixth 
joint is longer and thicker than the fifth joint and about equal 
in length to the following joints. 

Hope took Germans species Cassida pla,ty7iota as the type of 
Besmonota and drew up a description of the generic chai*acters. 
In doing so he was in considerable doubt, as will appear from 
the following extoct from his remarks on the genus : — “ The 
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species of this division require a very accurate examination; 
none of my acquaintance accord altogether with the above 
generic characters ; they require, therefore, further division ; 
the typical insect is from the Brazils.” Boheman, the next 
w^riter on the genus who described monstrosa and denticula under 
Desmonota (Mon. Cassid. i. 1850, pp. 144 & 141), evidently did 
not examine the specimens carefully or he would liave been 
struck with the differences in the structure of the antennse. 

Oma denticula Boh., var. Krishna, n. 

The specimen before me agrees w’ell with denticvJa^ But the 
colour of the dorsal side is dark. As I cannot find any struc- 
tural difierence, I make this specimen the type of the new 
variety hrishna. 

Desmonota variolosa F., which is green in colour, has a similar 
dark variety. The occurrence of a dark variety in these allied 
genera is therefore not uncommon. 

Locality. — South America, 25. i. 94. 

It has been reported from Paraguay, Bolivia. 

Type of variety in the Bidtish Museum. 

Genus Prenea Spaeth. 

pRENEA STRIGATA Panz. 

Cassida strigata Panzer in Yoet’s Beschreib. u. Abb. hartsch. 
Ins. 1798, p. 81, t. 42. f. 10. 

Dolichotoma strigata Boheman, Mon. Cassid. i. 1850, p. 202, 

Cassida similis Panzer, 1. c. p. 81, t. 42. f. 11 ( 5 )• 

8 examples. 

• Locality. — Amazons {Goodman, 1879). 

liange, Amazons, Ecuador. 

Genus Oxynodbra Hope. 

OXYNODERA COLLICULUS Boh. 

Dolichotoma colliculus Boheman, Mon. Cassid, i. 1850, p. 189. 

1 example. 

Locality. — Amazons {Goodman, 1879). 

It has been repoi'ted from Para. 

Genus Canistra Er. 

Oanistra irrorata Guerin. 

Oxynodera irrorata Guerin, Icon. Begne Aniin., Ins. 1844, 
p. 289. 

. Canistra irrorata Boheman, Mon. Cassid. i. 1850, p. 168, 
t. 3. f. c. 

2 examples. 

Locality. — Amazons {Goodman, 1879). 

Range. Brazil, Misiones, Bolivia, Paraguay. 
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Genus Pseudomesomphalia Spaeth. 

PSEUEOMESOMPHALIA CHALYBiEA Germ. 

Gassida chalyhcea Germar, Iiis. Spec. Nov. 1824, p. 532. 
MesomphaUa chalyhcBa Bohemau, Mon, Oassid. i. 1850, p. 248. 

1 example. 

Locality . — Brazil . 

Range, Brazil, Paraguay. 

PSEUDOMESOMPHALIA DBCEMGUTTATA Stlirm. 

Gassida decemgnUata Sturm, in Thon, Abbild. ausl. Ins. Kaf. 
1826-28, p. 2, t. 1. f. 3. 

Mesomphalia decemgiittata Boheman, Mon. Gassicl. i. 1850, 
p. 321. 

2 examples. 

Locality. — Amazons {Goodman, 1879). 

Range, Columbia, Equatorial Bi-azil. 

PSEUDOMESOMPHALIA BISCOIBES Liline. 

Gassida discoides Linne, Syst. Nat. ed. 10, 1758, p. 364; 
ed. 12, 1767, i., ii. p. 578 ; ed. 13, Gmel, 1787, i., iv. p. 1642. 

3 examples. 

Locality. — Amazons (Goodnumi, 1879). 

Range, Equatorial Brazil, Peru, Columbia, Yenezuela, Ecuador. 
This has a very wide distribution. Since the time of Linne 
many writers have written about it, and it has received many 
names. Eor a list of the literature and the synonyms I refer 
the reader to the Catalogue of Cassidinse by Dr. Spaeth (Berlin, 

1914). I \ » 

Genus Neomphalia Spaeth, 

Neomphalia vulnerata Boheman. 

Mesomphcdia tmhierata Boheman, Mon. Capsid, i. 1850, p. 240, 
ab. snbpustulata Boh. Mon. Cassid. i, 1850, p. 250. 

1 example. 

Locality, ■ -Brazil. 

Neomphalia adspersa Boheman. 

Mesomphalia adspersa Boheman, Mon. Cassid. i. 1850, p. 355. 

2 examples. 

Locality. — Amazons {Goodman^ 1879). 

Range, Para, Brazil. 

Genus Pcecilaspis Hope. 

PcECILASPIS PANTHERIXA King. 

Gassida pantherina King, Preisverz. 1829, p. 7. 
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Pcecilaspis pantherina Bolieniaii, Mon. Cassid. i. 1850, p. 413. 

tr\b, dmdecimmaculata Boh. 1. c. p. 414. 

5 examples. 

Locality. — Pilcomayo [J, Graham AVr). 

Range. Brazil. 

Pcecilaspis decempustulata Boheman. 

Pcecilaspis decempiistnlata Boheman, Mon. Cassid. i. 1850, 
p. 41(5. 

1 example. 

Locality. — >8. America, 25. i. 94. 

Boheman records it from Tucnman and Rio de la Plata. 

Pcecilaspis nervosa P. 

Cassida i}ervosa Fabriciiis, Syst. El. i. 1801, p. 405; Illifif. Mag, 
Ins. V. 1806, p. 228. 

Piecilaspis 'nercosa Boheman, Mon. Cassid. i. 1850, p. 286. 

15 examples. 

Locality. — Amazons {Goodman^ 1879). 

Range. Brazil, Paraguay. 

Genus Anacassis Spaeth. 

Anacassis cribrum King. 

Cassida cribrum Ring, Preisverz. 1829, p. 8. 

}fesomphcdia cribrum Boheman, ^lon. Cassid. i. 1850, p. 35G, 

2 examples. 

Locality. — Bra zil . 

Genus Selenis Hope. 

Selenis spinifex Linne, 

Cassida spinifex Linne, Amcien. Acad. vi. 1763, p. 392; Syst. 
Nat. ed. 12, 1767, i., ii. p. 576; ed. 13, Gmel. 1787, i., iv. ‘ 
p. 1638. 

3 examples. 

Locality, — Soutli America, 25. i. 94. 

This is a very common insect. Many writers ha.ve written 
about it. I refer the reader to Spaeth’s Catalogue, p. 52. 

Boheman, Mon. Cassid. ii. p. 99, distinguishes S. nehidosa 
thus : — ‘‘ S. spinifex minus lata, magis convexa, prothoracis et 
hninerorum structura, necnon elytris apice sub-rotundatis, ab ilia 
abunde distincta.” Having examined 28 examples of nehulosa 
and spinifex in the collection of the British Museum, I am of 
opinion that they must be regarded as the same species and 
that characters mentioned by Boheman cannot distinguish them. 

Genus Echoma Spaeth, 

Eciioma normalis Germar. 

Cassida normalis Germar, Ins. Spec. Nov. 1824, p. 538. 
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Omoplata normal is Bolieman, Mon. Cassid. ii. 1854, p. 104. 
Ccmsida satfurdls Olivier, Enc. meth. v. 1790, p. 385 ; Eiit. vi. 
1808, p. 942 ; 97, t. 4. f. 95 (nec F.). 

2 examples. 

These are without locality-labels, but it is a well-known 
Brazilian species. 

Genus Omaspides Boh. 

Omaspides clathrata L. (var. a). 

1 example. 

Locality. — Amazons (Goodman, 1879). 

This is a common insect. It has also been reported from 
Dutch Guiana and Cayenne. 

Genus Ohelymorpha Boh. 

Chelymorpha margixata L. 

2 examples. 

Locality, — Amazons (Goodman, 1879). 

Bange. Cayenne, Brazil. 

Chelymorpha variolosa 01 iv. 

Cassida variolosa Olivier, Enc. metb. v. 1790, p. 385; Ent. vi. 
1808, p. 958 ; 97, t, 2. f. 21 ; t. 3. f, 40. 

1 example. 

Locality. — Amazons (Goodman, 1879). 

Range. Para, Cayenne. 

Genus Physoxota Boh. 

PhYSONOTA ALtJTACEA Boh., Var. CYRTODES. 

Physonota alntacea Boheman, Mon. Cas.sid. ii. 1854, p. 192 ; 
Champion, Biol. Centr.-Amer., Col. vi. (2) 1885-94 (1894), 

p. 166. ^ 

2 examples. 

Loca li ty . — M exico ( G adoi d ) . 

Range. Central America, Columbia, Yeneziiela, Mexico. 

Genus Batoxota Hope* 

Hope erected the genus Batonota (spine -backed) in 1839. 
He did not draw up any synoptical table of the allied genera. 
The remarkable dorsal prolongation of the elytra into a double 
spine led him to found this genus. He took Udens F. as the type, 
but at the same time he included Cassida trunoata of Fabricius, 
which has no spine, in Batonota. Latei' authors did not question 
this inclusion of trnncata F. : thus at present the genus is com- 
posed of 42 species of heterogeneous insects which obviously 
fall into at least tliree genera. Out of tlie 42 species 34 are 
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represented in the British Museum Collection, and these I have 
examined. The genus Batonota may be divided as follows : — 

A. Scutelluin trapezoidal. 

1. The eb'tra produced into a long dorsal double 
spine, the lateral sides of the elytra concave at 

the middle Batonota Hope. 

1'. The elytra not produced into a lotig spine, dor- 
sally gibbous, the lateral sides of the elytra 

convex or straight, more explanate f, gen. nov. 

A'. Scutellum triangular. Insects small, ovate; elytra 

dorsally more or less gibbous, deeply punctate . TnhanaXi gen. nov. 

The species are distributed as follows : — 


Genus Batonota. 

Genus Akantaka. Genus Trikona, 

hidens E. 

funesta Boh. turrifera Boh. 

nigra Boh. 

truncata Fab. humeralis Oliv. 

monoceros Germ. 

peregrhia Boh. lerouxi Boh, 

jgugionata Germ. 

godmani Baly. 

pngnax Bob. 

viridisignata Boh. 

cornigera Boh. 

exalt ata> Pab. 

mucronata Boh. 

degeani Boh. 

aurifa Boh. 

hioittipemiis Boh. 

parallela Blanch. 

rufoornata Balj\ 

ensifera Boh. 

Tchsemoetteri Boh. 

spinosa Boh. 

coUaris Baly. 

apicnlata Boh. 

tenehrosa Boh. 

aculeaia Boh. 

distincta Baly. 

gucatana Champ. 

sexplagiata Wgenr. 

nodosa Boh. 

hiplagiata Champ. 

^ritfomarginata Wgenr. 

insidlosa Boh. 

*mgosa Wgenr, 

^Tcnnzei Boh. 

in im a W genr. 

'^marginevitfata Wgenr. 

*he?Hcosa Boh. 

^csneocincta Spaeth. 


*fasciata Wgenr. 


In the above list I have not seen the species marked with atl 
asterisk, but I have placed them in their respective genera with 
the help of Wagoner’s table (Mitt. Munch. Ent. Yer. v. 1881, 
p. 44). Batonota nodosa Boh. appears to be an intermediate 
form. The shape of the body is similar to some forms of 
Akantaka, but the double spine on the bank (which is rather 
short) decides its position in Batcniota. 

Akantaka rufoornata Baly, vai\ amazonensis, n. 

1 example. 

I have examined six specimens of the species including the 
type. They are all from Nicaragua. The present example is 
the Brazilian variety of this species. Yar. amazonensis is (1) 
larger, (2) the lateral sides of the elytra are more convex at the 

t Aliiintaka is a Sanscrit word meaning "witliout thofn.” 

"X Trikolui is a Snnskrit word meaning triangular.” 
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posterior angles, (3) the rufous spots on tlie explanate margin 
of the elytra are much smaller. 

Locality, — Amazons {Goodman ^ 1879). 

Type* of vai'iety in the British Museum. 


Genus Aspidomorpiia Hope. 

Aspidomorpha miliaris F. 

Cassida miliaris Fabricius, Syst. Ent. 1775, p. 91. 
Aspidomorpha miliaris Boheman, Mon. Cassicl. ii. 1854, p. 261 ; 
Weise, Dent. Ent. Zeit. 1896, p. 16 ; Spaeth, Ann. Mus. N'at. 
Hung. i. 1903, p. 138 ; Maulik, Rec. Ind. Mus. ix. 1913, p. 110. 

3 examples. 

Locality. — Malay Benin. {Sheaf Expedition^ 30. xi. 1900). 
Range. Philippine Is., Sunda Is., New Guinea, India, Yunnan, 
Tonkin, 

Aspibomorpha tecta Boh. 

Aspidomorpha tecta Boheman, Mon. Cassid. ii. 1854, p. 276; 
Weise in Yoeltzkow, Reise Ostafrika, Chxysomel. 1910, p. 451. 

4 examples. 

Locality. — S. Africa (ilf. Wilman). 

Aspibomorpha punctum F. 

Cassida punctum Fabricius, Syst. El. i. 1801, p. 404. 
Aspidomcrrplia pimct^mi' Boheman, Mon. Cassicl. ii. 1854, 
p. 281 ; Spaeth, Ann. Mus. Nat. Hung. i. 1903, p. 151. 

1 example. 

Locality. — Matad or. 

Range. New Guinea, Papua Is., North Australia. 

It is a variable species, 

j\s?ibomorpha in<5ttinata Boh. 

Aspidomorpha inqninata Boheman, Mon. Gnssid, ii. 1854 
p. 309. ’ 

1 example. 

Locality. — New Britain {A . IViUe/?/). 

Hitherto it has ])een recorded from the Andamans and 
Tenasserim only. This species probably has a very wide 
range. 

Aspibomorpha australasi.e Boisd. 

Aspidomorpha aiistralasice Boisd. Faune Ent, Qceanie (x\stro- 
labe), ii. 1835, p. 537 ; Boheman, Mon. Cassicl. ii. 1854, p. 308; 
Spaeth, Ann. Mus. Nat. Hung. i. 1903, p. 147. * 

1 example. 

Locality. — Solomon Islands {Willey). 

Range. New Guinea. 
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Aspidomorpha assimilis Boh. 

Aspidomorpha assimilis Boheman, Mon. Cassid. ii. 1854, p. 314; 
Spaeth, Ann. Mus. Civ, Genova, xli. 1904, p. 75. 

1 example. 

Locality. — Malay Benin. {Skeat Expeditioji, 30. xi. 1900). 
Range* Java, Sumatra. 

Aspidomorpha cixcta F. 

Cassida cincta Fabricius, Spec. Ins. i. 1781, p. 109; Mant. Ins. 
i. 1787, p. 63 ; Ent. Syst. i. 1792, p. 295 ; Syst. EL i. 1801, p. 392 ; 
Linne, Syst. Nat. eel. 13, Gmel. 1787, i., iv. p. 1637 ; Herbst, 
Natursyst. Kaf. viii. 1799, p. 331 ; Klug, Erman’s Keise, 1835, 
p. 47. 

Aspidomorpha cincta Boheman, Mon. Cassid. ii. 1854, p. 251 ; 
Wollaston, Col. Hesp. 1867, p. 154. 

3 examples. 

Localities. — Zomba, Nyasaland {Cameron^ 25. iv. 1900) ; British 
Central Africa, 6. vi. 1908 ; Durban {F* 1902). 

Aspidomorpha natalensis Boh. 

Aspidomorpha natalensis Boheman, Mon. Cassid. ii. 1854, 
p. 303. 

1 example. 

Locality. — Zomba (Camei'on, 25. iv. 1900). 

Aspidomorpha quinquepasciata F. 

Cassida qidnquefasciata Fabricius, Syst. El. i. 1801, p. 401 ; 
Klug, Emian’s Reise, 1835, p. 47. 

Aspidomorpha quinquefasciata Boheman, Mon. Cassid. ii. 1854, 
p. 250. 

1 example. 

Locality. — Nyasaland, 6.vi. 1908. 

Range* Central and West Africa, Reunion. 

There is very little difference between A* qninque-fasciata F. 
and A. ladihanda Boh. I am inclined to think that they are the 
same species, particularly in view of the fact that the species 
of Aspidomorpha are extremely variable. 

Aspidomorpha amabilis Boh. 

Aspidomorpha amabilis Boheman, Mon. Cassid. ii. 1854, p. 315 ; 
Weise, Dent. Ent. Zeit. 1897, p. 104. 

Cassida micans 01. Ent. vi. 1808, p. 960 ; 97, t. 5. f. 83 (nec F.). 
Local ity . — J ava. 

Range, India, Burma, Java, Sumatra, Ceylon, 

Aspidomorpha furcata Thunb. 

Cassida f areata Thunberg, Nov. Ins. Spec. v. 1789, p. 87, t. 5. 
f. 96 ; Herbst, Natursyst. Kaf. viii. 1799, p. 265, t. 132. f. 7, 
Prog. Zool, Soc. — 1916, No. XLI. 41 
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Qassicla clorsata 01. Eac. uietli. v. 1790, p. 386 ; Eat. vi. 1808, 
p. 961 ; 97, t. 3. f. 45 (aec E.). 

Oiisskla inicans Fabriciiis, Syst. El. i. 1801, p. 398. 

Aspidomoyyha micans^ Boh. Mon. Ca,ssicL ii. 1854, p. 313. 

1 example. 

Locality. — Formosa {ex coll. G, R. Grotch).. 

Range. South China, India, Sunda Is. 

Aspidomorpha bulcicula Boh. 

Aspiclo7norpha didcicula Boheman, Mon. Cassid. iv. 1862, 
p. 278; Spaeth, Sarawak Mus. Journ. i. 1912, p. 117 Maulik, 
Kec. Ind. Mas. ix. 1913, p* 112. 

4 examples. 

Locality. — Borneo, {Shelf 07'dy 

Range. Sumatra, Borneo. 

Aspidomorpha st. cruois F. 

Gassidcc st. a'ucis Fabricius, Ent. Syst. iv. 1792, App. p. 446 ; 
Syst. El. 1 . 1801, p. 401. 

Aspidomorpha st. criicis Boheman, Mon. Cassid. ii. 1854, 
p. 287, t. 6. f. B; Weise, Dent. Ent. Zeit. 1897, p. 102; Maulik, 
Rec. Ind. Mus. ix. 1913, p. 111. 

5 e.xamples. 

Locality. — Java '{F. JAtiV), Malay Penin. {Skmt Expedition^ 
30. xi. 1900). 

Genus Conch yloctetnia Spaeth. 

In his recent Catalogue of the Cassidinae (Berlin, 1914) 
Br. Spaeth has entirely omitted Boheman’s species Gassida 
nigrovittata (Boh. Mon. Cassid. ii. 1854, p, 341). There are 
two examples, including the type, in the British Museum which 
Boheman records from Calcutta. I have seen a third example 
in Mr. Andrewes’ collection which is from Ohota Nagpur, India. 
The examination of these specimens reveals the fact that they 
cannot belong to the genus Gassida. But they agree well wuth 
the characters of Gonchi/loctenia as defined by Spaeth (Ann. 
Soc. Ent. Belg, 1902, p. 449). In the form of the body the 
species resembles the tigrma group ; the tibiae are also sulcate on 
the external side ; oiigroviitata^ therefore, must come under 
Conchylootenia. It is interesting to note that all the species 
recorded under Oonohyloctenia are found in Africa. This 
species therefore extends the distribution of the genus to the 
Oriental region. 

OONCHYLOCTENIA TIGR'INA 01. 

Gassida tigrina Olivier, Ent. vi. 1808, p. 957 ; 97, t. 5. f. 78 ; 
Boheman, Mon. Cassid. ii. 1854, p, 336. 

2 examples. 

Locality. — S. Africa {M. Wilman). 
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Genus Hybosinota Spaeth, 

Hybosinota turrigera Boh. 

Cassida turrigera Boheman, Mon. Cassicl. iv. 1862, p, 283, 
Hyhosinota turrigera Spaeth in Sjostedt, Zool. Esped. Kili- 
mandj. I. 1910, Abt. 7, p. 283. 

Asphalisia tuta Weise, Arch. f. Naturg, Ixx, 1904, i. p, 172. 

1 example. 

Locality. — Lourenco Marques (F. 2fmr, 10. viii, 1900). 

Range. Zanzibar, Bechuanaland. 

Genus Laccoptera Boh. 

Laccoptera quadrimaculata Thunb. 

Cassida quadrimaculata Thunberg, Nov. Ins. Spec, v. 1789, 
p. 86, t. 5. f. 94. 

2 examples. 

Locality. — Eormosa {ex coll. 6r. E. Crotch). 

Range. South China, India, Andaman Is, 

Genus- Silana Spaeth. 

Silana farinosa Boh. 

Cassida farinosa Boheman, Oat. Col. Ins. Brit. Miis, ix. 1856, 
p, 146 ; and Mon. Cassid. iv. 1862, p. 350. 

3 examples. 

Locality. — Malm Illupalama, Ceylon {J. C. F.. Fryer, iii. 1912). 
This species has been reported from Ceylon only. 

Genus Cassida L. 

Cassida decipiens Spaeth. 

Cassida decipiens Spaeth, Deutsche Ent. Zeitschr. 1906, 
p. 389. 

1 example. 

Locality. — Zomba {Cameron, 25. iv. 1900). 

Spaeth reports it from Mashonaland. 

Genus Chirida Gimp. 

Chirida cructata L. 

Coptocycla cruciata Boh. Mon. Cassid. iii. 1855, p. 396. 

Chirida cruciata Chapuis, Gen. Col. xi. 1875, p. 405. 

1 example. 

Locality. — Amazons {Goodman, 1879). 

Range. Argentina, Brazil, 
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CfiiRiDA scALARis Weber. 

Cctssidcb socblcvris'W Observ. Eat. i. 1801, p. 51 ; Fabricius, 
Syst. El. i. 1801, p. 391 ; Olivier, Eat. vi. 1808, p. 967 ; 97, t. 6. 
f. 94. 

Goptocycla socilaris Boheman, Mon. Cassid. iii. 1855,. p. 124. 
Metrioim sccdaris Weise, Deutsche Eat. Zeitschr.. 1897,. p. 107, 
2 examples. 

Locality. — Malay Penin. {Skmt Expedition, 30,. xi. 1899)^ 
Range, India and Indo-Malay region. 

Genus Thlaspida Weise. 

Thlaspida FORMoSiE Spaeth., , 

Thlaspida forynosoe Spaeth, Ann^ Mas. Nat., Hiing< xi.. 1913, 
p. 46; and Suppl. Ent. iii. 1914,. p. 16^ 

1 example. 

Locality. — Formosa {ex. coll, 0. R, Grotch\ 

Genus Thlaspidosoma. Spaeth. 

Thlaspidosoma dohrni, Spaeths 

Thlaspidosonia dohrni Spaeth, Stett. Eat. Zeit^ Ixii^ 1901, p. 5 ; 
and Sarawak Mus. Journ. i. 1912, p. 119. 

4 examples. 

Locality. — Borneo {Shelf ord, 20.. x. 1901).. 

Range, Sunxatra. 

Genus THLASPxnoMORPHA Spaeth, 
Thlaspidomojrpha ba.iai Boh, 

Goptocycla, halyi Boheman, Mon. Oassid. hi,. 1855, p,.403. 

1 example. 

Locality. — ^Ceylon {H^ //. W, Pearson),. 

Genus Bhlocooassjs Spaeths 

RHOCOCASSm FLAVOPLAGIATA Baly.. 

Goptocycla flamplaglata Baly^ Journ. Ent. ii. 1863, p. 102. 
Metriona Jiavoplagiata'WQViQ, Deutsche Ent. Zeitschr. 1905, 
p. 125. 

8 examples.. 

Locality., — Borneo {Shelf ovd)^ 

Range, Sumatra,, Siam. 

Genus CcmooYChA Boh. 

Goptocycla placida (?) Boh^ 

Goptocycla placida Boheman, Mon. Oassid, iii. 1855, p, 415. 

1 example. 
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Locality. — Amazons {Goodman^ 1897). 

Identified from description. It has also been reported from 
Cayenne, Guiana. 

Genus Metbioka Weise. 

Metrtona judaica F. 

Coptocy(da judaica Boheman, Mon. Cassid. iii. 1855, p. 293 ; 
Champion, Biol. Oentr,* Amei\, Col. vi. (2) 1885-94, p. 209. - 
3 examples. 

Locality. — Amazon's {Gaodma^v^ 1879). 

Bange, S. America, Manama. 

Metriona ciRcmiDATA Herbst. 

Coptocycla circumdata Boheman, Mon. Cassid. iii. 1855, p. 279. 
MetrionCb circumdata Spaeth, Ann. MtTS. Nat. Hun^. i. 1903, 
p. 128 ; Maulik, Rec. Ind. Mus. Calcutta, ix. 1913, p. 114. 

1 example. 

Locality.- — New Britain (A. ‘Widlcy^ 1. iii. 1898). 

Range. India,, Indo-China, Philippine Is., Celebes. 

Genus Csaridotis Bob. 

Charid'otIs abrxjpta Boh. 

Charidotis ahrupta Boheman, Mon. Cassid. iii. 1855, p. 11, 
t. 7. f. B. 

15 examples. 

Locality. — Amazons (Gaodman, 1879). 

Range. Brazil, Venezuela, Cayenne, Guiana. 

Genus CTE]six)cmRA Chap. 

Cten'ochiUa oemina Boh> 

Coptocycla gemma Boheman, Mon. Cassid. iii. 1855, p. 455* 

1 example. 

Locality. — Amazons '( Gmdman, 1879). 

It has also been reported from Para. 

CtEN'OCHIB.A PLEdTA Er. 

Cassida plecta Erichson, Arch. f. Naturg^ xiii. 1847, p. 154* 

,1 Coptocycla plecta Boheman, Mon» Cassid. iii. 1855, p. 5135. 

1 example. 

Locality. — Amazons ’{Goodman^ 1879)* 

It has also been reported from Perm 
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29. Notes oni the Wasps of the Genus Pison^ and some 
allied Genera. By Eowland E. Turner, E.Z.S,, 
F.E.S. 

[Received Jiiiae 5, 1916: Read October 24, 1916.] 


Index. 

Rage Page 

Systematic •: 

Fison aslimeadi, nom. Dov. for Fison 'pulchrhium, sp. n. Australia 613 

P. pun'otulnUts Aslmi. i(nec P. sp. ii. „ 606 

;punctulaUmi Kobl) 625 P. wollastoni, sp. ii. St. Helena . 624 

P. d/m, sp. n. Australia... 608 P. sp. ii. E. Afiica 623 

P. congener^ sp. n. „ ... 607 P. (Fhonotdes) tmtaceipes, sp. n. 

P. exornaUim, sp. n. „ . . 614 Nigeria 618 

P. sp. u. „ . 615 F. (F,) dijferens, u. Assam.. 617 

P. inconspicuum^ sp. u. „ . 612 AtdacopJiilus jmisoni, sp. n. Ni- 

F.f rater cuius, sp. n. „ .. 610 caragna 592 

F , lutescens, -Q. „ .. 604 Fismi Itetus Scapheuies .. 629 

F. iinandihnlatum,Sp,'\'[M „ ... 605 F,Jlamjpictus^ni,toScaplieiites» 629 

P. meridionale, sp. n. „ ... 611 P. pilosiis Sm. to Fisonopsis 629 


Pe^/ to the Genera most marly allied to Pison. 


1. Mandibles excised on the outer margin Fisonopsh Fox. 

Mandibles not excised T 2. 

2. Abdomen with a long petiole ; mesopleurse coarsely longi- 

tudinally striated A^dacophilus Sm, 

Abdomen without a long petiole ; mesopleurse not striated... Fison Jur. 


The petiole in Aukicophihis is formed by the first sternite, 
distinguishing the genus clearly from those species of Pison in 
which the abdomen is subpetiolate through the narrowing of the 
first tergite to the base. 


Genus Aulacorhilus Sm^ 

Key to the Species of Aulacophilus. 

1. First recurrent nevvure received distinctly before the 
apex of the first cubital ; the slender petiole of the 
first segment, as far as the apex of the dorsal sulcus, 

longer than the hind trochanter and femur combined. A. eumenoides Ducke. 
First recurrent nervure interstitial with the first trans- 
verse cubital nervure ; the slender petiole of the first 


segment as far as the apex of the doi'sal sulcus shorter 
than the hind trochanter and femur combined .... 2, 

Petiole to the end of the sulcus no longer than the hind 
femur; posterior ocelli distinctly further from the 
eyes than from each other j three basal joints of 
antennae ferruginous .. A, Sm. 

Petiole to the end of the sulcus longer than the hind 
femur ; posterior ocelli equidistant from the eyes and 
from each other ; antennae wholly black . A. Tmnu 


1. Aulacophilus eumenoides Diicke, 

Aulacophilus eiwieu/oides Diicfce, Zeitschr* Hym. Dipt. iv. p, 9T 
(1904), ? . _ 

This is at once distinguished from the two other species by 
tlie longer and more slender petiole, the slender portion of which 
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is distinctly longer than the jjosterior trochanter and femur com- 
bined ; the second segment is gradually narrowed at the base as 
in jaoiso 7 ti, not broad at the junction with the first segment as in 
vespoides ; the posterior ocelli are as far from each other as from 
the eyes, which are nearer to each other both on the vertex and 
the clypeus than in the two other species. 

Hah. Obidos, Amazon {Buche)^ November. 

2. Aulacophilus vespoides Sm. 

AtblacopMlus vespoides Sm. Trans. Ent. Soc. London, p. 305 
(1869),$,^ 

The petiole is more abruptly and strongly swollen at the apex 
than in either of the other species, the linear portion shorter, 
and the second segment very much broader at the base. The 
median segment is shorter than mjanson% and the eyes further 
apart on the vertex ; the colour of the legs and antennse is also 
different 

Hah, Brazil (Swainson), 

3. Aulacophilus jansoni, sp. n. 

$ . Nigra ,• opaca ; segmento primo petiolo, calcariisque ferrii- 
gineis ; alis subhyalinis ; costa late fusco-hyalina, venis ferru- 
gineis. 

Long. 10 mm. 

5 , Head, thorax, and median segment very finely and closely 
punctured, the frontal sulcus distinct, but very delicate ; posterior 
ocelli as far from the eyes as from each other, the eyes about 
half as far again from each other on the clypeus as on the vertex. 
Antennas short, much thickened towards the apex ; second joint 
of the flagellum nearly as long as the first and third combined. 
Mesopleurae very coa,rsely and closely horizontally striated, the 
area immediately below the tegulss much more finely striated. 
Dorsal surface of the median segment about half as long again 
as the scutellum and postscutellum combined, the median sulcus 
distinct, the sides of the segment almost smooth, not irregularly 
obliquely striated on the upper part as in vespoides ; the apical 
slope obscurely transversely striated, with a deep median sulcus. 
Petiole of the first abdominal segment a little longer than the 
hind femur ; the swollen apical portion about twice as long as 
its apical breadth, much more slender and elongate than in 
vespoides; second segment gradually narrowed to the base; the 
third, fourth, and fifth segments with a narrow, dull brown, 
apical band. Second abscissa of the radius fully as long as the 
distance between the recurrent nervures on the cubitus; first 
recurrent nervure interstitial with the first tiunsverse cubital 
nervure ; transverse median nervure interstitial with the basal 
nervure. 

Hah, Ghontales, Nicaragua {Janson), 

Differs from vespoides as noticed undei* that species in the key. 
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Genus Pisox Jur. 

Alyson Spinola, Ins. Lignr. ii. 4, p. 253 (1808) (nec Jurine). 
Pison (Jurine) Spinola, Ins. Ligur. ii. 4, p, 255 (1808). 
Tachyhulus Latr. Gen. Crust, et Ins. iv. p. 75 (1809), 

Nephridia Brulle, Ann. Soc. Ent. France, ii. p. 408 (1833). 
Pisonitus Shuck. Trans. Ent. Soc. London, ii. p. 79 (1837). 
Pisonoides Sm. Journ. Proc. Linn, Soc , Zool, ii, p. 104 (1857) 
(subgenus). 

Parapiso7i Sm. Trans. Ent. Soc. London, p. 298 (1869) {=Pi- 
sonoides). 

Pseudonysson Rad. Horse Soc. Ent. Ross. xii. p, 104 (1876). 
Paraceramiits Rad. Horse Soc. Ent. Ross. xxi. p. 432 (1887) 
{^=1 Pisonoides). 

Taranga W. F. Kirby, Trans. Ent. Soc. London, p. 201 
(1884). 

Pisum Schulz, Spolia Hymen, p. 212 (1906). 

The genus is very widely distributed, being found in almost 
all tropical and warm temperate countries, though it does not 
extend into the northern portions of the temperate zone. But 
the number of species in the different portions of its range is 
most uneven : out of one hundred and nine species catalogued fifty 
are from Australia, seventeen from the Austro-Malayan and 
various insular regions, thiiteen fi*om the Oriental, nine from the 
Palaearctic, nine from the Ethiopian, and eleven from the Ameri- 
can regions. In my opinion, this distribution points to the 
genus being in a declining state, the majoi-ity of the species 
being from Australia or from island areas where the competition 
is likely to be less keen : the number of species on the large 
continental areas is not great, nor are individuals particularly 
numerous. Such of the species as have been observed build mud 
nests in holes in wood, key-holes, or similar situations, stocking 
their nests with small spiders, which are paralysed by stinging. 
Owing to these habits the species are easily transported on ships, 
giving rise to a considerable extension of range in several species, 
such as P. spinolce and P. argentatiis. 

The genus has been -divided into subgenera according to the 
neuration, but these subgenera are in no way natural ; Pisonoides 
Sm., which must replace the later and more generally used 
Parapison Sm., has the second cell absent, but the species are 
not all nearly related to each other, and I have seen specimens 
of Pisorh in which the second cubital cell is absent on one side 
and present, though of small size, on the other side. PisoniUis 
Shuck., which is distinguished by the reception of the second 
recurrent nervure close to the middle of the second cubital cell, 
is difficult to separate with any certainty owing to variation in 
the position of this nervure in some species of Pison^ as in 
P. xanthopus Brulle. The size of the second cubital cell is 
subject to much variation in many species of Pison and cannot 
be relied on for specific distinctions. 
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The present paper is founded on the collection of the British 
Museum, which contains nearly all the described Austi’a.liaii 
species, to which I am able to give a key, but owing to nunrerous 
gaps in the collection from other regions, 1 cannot give a key to 
the whole genus, but only to the species from certain regions. 
The sexual differences are not usually great, consisting of a dif- 
ference in the shape of the anterior margin of the clypens, and 
usually in an increase in the distance between the eyes in the 
male. But several species, such as Bickin., Sin., 

tnherculatus Sm., and iridipennis Sm., have carinas or tubercles 
on the ventral segments of the male, and <dgiricum Kohl and 
fenestrafus Sm. show a dilatation of some of the joints of the 
flagellum in the male. 

The species which I have not seen are indicated by an 
asterisk. 


Key tv the Eihiopiun 82yecies o/Pison (including those fioni 
St. Helena, Mascarene, and Seychelles Islands). 


1. Two cubital cells {Tisonoides) 2, 

Three cubital cells, very rarely with only tw'O on one 

side {^ison) 

2. Legs, except the coxas, ferruginous 5 tirat ivcurreut 

uervure interstitial with the flrst transverse cubital [(Seychelles.) 

iievvure .. . P. hdlatwn Turn. 

Tarsi and fore tibiae testaceous, the rest of tlie legs 
ahnost entirely black j first recuiTent uervuiie re- 
ceived before the apex of the first cubital cell P. testacei^es Turn, 

3. Second recurrent iievvuve received close to the middle 

of the second cubital cell P. argentatKS Shuck. 

Second recurrent uervure received near the apex of ['(Mauiitius.) 

the second cubital cell or interstitial with the 
second transverse cubital uervure 4. 

4. The whole dorsal surface of the median segment 

obliquely striated 5. 

Dorsal surface of the median segment at most with a 
few oblique striae at the base 6. 

6. Striae of median segment strong; the male with the 

apical abdominal segments ferruginous red P. xmitJiopxis Bnilld. 

Striae of median segment very close and delicate; 

abdomen entirely black .. .. JP. deuticepsCmn^ 

0. Sides of the median segment (mesopleuim) strongly 

obliquely striated P. cli/pealus Cum, 

Sides of the median segment punctured or smooth, 
at most with a few delicate striae at the base .. 7. 

7. Median segment smooth and shining, except in the fCSeyclielles.) 

median sulcus and on the posterior slope P. sfecnlare Turn. 

Median segment more or le^'S strongly punctured . 8. 

8. Sides of median segment delicately striated at the 

base P. transvaalensxs Cam. 

Sides of median segment punctured 9. 

9. Abdomen smooth and shining, with only microscopic 

punctures ; median segment very coarsely rugosely [(St. Helena.) 

punctured P. Turn. 

Abdomen closely and distinctly punctured, more 
strongly’’ on the basal than on the apical segments ; 

median segment less coarsely punctured 10. 

10. Second cubital cell minute, or even obsolete on one 

side P. intpqnale Turn. 

Second cubital cell normal 11. 
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11. Apical dorsal segments smooth P. monfmviis Cam. 

Apical dorsal segments closely and distinctly punc- 
tured 12. 

12. Posterior ocelli as far, or further, trom the eyes as 

from each other P. alloTtymum Schulz. 

Posterior ocelli nearer to the eyes than to each other. P. rfiodesiamm Biscli. 

Key to the Species q/*Pi.son whahiimg India* 

1. Two cubital cells {Pisonoides) 

Three cubital cells {Pison) . . 6. 

2. First abdominal segment petiolate, longand nairow, 

the apical breadth not more than one-third of that 

of the second segment P. ohhteraUis Sm, 

First segment not petiolate or elongate, the apical 
breadth more than half of that of the second 
segment .... 3. 

3. Legs, except the coxse, entirely light ferruginous . P, erythropns Fold. 

Legs either wholly piceoiis or with the tihia» only 

ferruginous .. , ^ \ 4^ 

4. Legs wholly piceous . P. affiUs Sm. 

Tibiae almost entirely dull ferruginous . *6. 

5. Posterior slope of median segment finely striated on 

the apical half ^ ... p. roiJinei/i Cam. 

Posterior slope of median segment finely punctured . P. differess Turn. 

6. Second recurrent nervure received before two-thirds 

from the base of the second cubital cell *7, 

Second recun-ent nervure received just before the 
apex of the second cubital cell , or interstitial with 
the second transverse cubital nervure 8. 

7. Front minutely punctured ; a well-defined transverse 

impressed line behind the posterior ocelli P. arffenfatvs Shnch, 

Front coarsely punctured ; no distinct impressed line 
behind the posterior ocelli . P. ritffosits Sm. 

8. Pubescence of abdominal fasciw golden ; median seg- 

ment coarsely longitudinally striated, the striae 

not curved .... p. JcoJilii Bingh. 

Pubescence of abdominal segments whitish, if pre- 
sent ; striae of median segment curved or absent ... 9. 

9. Median segment strongly obliquely striated, without 

punctures P. punctifrons Shuch. 

Median segment punctured, wdth or without a few- 

curved sti-iae 10. 

10. Median segment with a few curved striae ; wings * 

hvaline P. orientale Cura, 

Median segment without striae; wings infuscate, 
the apical margin broadly darter P.fasciahts Rad. 

Key to the Azistralicm Species of Pison. 

1. Two cubital cells {Pisonoldes) 2. 

Three cubital cells {Pison) 12. 

2. First abdominal segment elongate, strongly narrowed 

to the base 3. 

First abdominal segment not elongate 4. 

3, Second cubital cell pointed on the radius P. icarioides Turn. 

Second abscissa of the radius at least half as long as 

the first transverse cubital nervui'e P. difficile Turn. 

4, Abdomen almost entirely fernigiuous 5. 

Abdomen hlact, the apical margins of the segments 

sometimes dull brown with golden pubescence ... 6. 

6. Median seginept slender, longer than the breadth in 
the middle ; eyes as far apart on the vertex as on 

the clypeus P. pertinaa* Turn. 

Median segment not .slender, shorter than the breadth 
in the middle; eye.s further .npart on the clypeus 

than on tlie vertex P. erjt/iJiVoffastnim Rolnv. 
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6. Slender species; abdomen entirely black, without 

pubescence ^ 

More robust species ; apical inar^iu of abdominal 
segments dull brown, clothed with dull fulvous 
pubescence P* exchwtm Turn. 

7. Legs more or less ferruginous 8. 

Legs black ; tarsi rarely luteous 9, 

8. Antennae, trochanters, and femora ferruginous ; ner- 

vures testaceous P. ert/throcerus Kohl. 

Antennae, trochanters, and femora black; nerviires 

black P. simulans Turn. 

9. Cubital margin of the second cubital cell scarcely or 

not at all longer than the first transverse cubital 

nervure 10, 

Cubital margin of the second cubital cell mucli 
longer than the fii*st transverse cubital nervure ... 11. 

10. Tarsi luteous ; wings strongly iridescent P. Turn. 

Tarsi black ; wings very feebly iridescent P. tenehrosum Turn. 

11. With a small triangular enclosed space at the base 

of the median segment ; clypeus broadly rounded 

at apex P. noctithm Turn. 

Without an enclosed space at the base of the median 
segment; cl 3 'peiis produced on the middle of the 
apical margin P. mligiwosvim Turn. 

12. Thorax, abdomen, legs, and antennae testaceous, head 

only black ; second recurrent nervure received [Turn. 

before the middle of the second cubital cell P. meJaumceplmlum 

Thorax always black; second recurrent nervure re- 
ceived at or beyond the middle of the second 
cubital cell 13. 

13. Second recurrent nervure received at the middle of 

the second cubital cell; first recurrent received 
well before the apex of the first cubital cell .. . 14 

Second recurrent nervure received either near the 
apex of the second cubital cell or close to the base 
of the third cubital cell, or interstitial with the 
second transverse cubital nervure 17. 

14. «Abdomeii and antennae black 15. 

Abdomen and antennje more or less ferruginous .... 16. 

15. Entirely black ; with a continuous impressed trans’- 

verse line behind the posterior ocelli P. ignamim Turn. 

Legs ferruginous, the impressed line behind the pos- 
terior ocelli interrupted P. fvjipes Shuck. 

16. Pubescence of the clypeus aud front golden ; distance 

separating the ej^es on the clj^peus more than half 
as great again as that separating them on the 

vertex P, virosum Turn. 

Pubescence of the cl^-’peus aud front whitish; dis- 
tance separating the eyes on the clypeus much 
less than half as great again as that separating 
them on the vertex P. rnficoi^uis Sm. 

17. Second ventral segment shining, almost or entirely 

impuiictate 18. 

Second ventral segment closely and more or less dis- 
tinctly punctured 21, 

18. Third aud fourth joints of the fiagellura strongly 

dilated beneath P.femsiyafns Sm., S • 

Third and fourth joints of the flagellum not dilated. 19, 

19. Of slender build; entirely black; median segment 

finely and not very closely punctured P. priseum Turn. 

Of robust build ; median segment closely and coarsely 
punctured or puiictured-striate 20. 

20. Dorsal segments 2-5 with a broad apical band of 

golden pubescence, and a testaceous brown chiti- 

nous band beneath the pubescence JP.festimis Sm. 

Dorsal segments 2-5 entirely black, with an apical 
band of whitish pubescence Sm., $ . 
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SI. Abdomen wholly fen’uginons 22. 

Abdomen wholly or partially black 24. 

22. Of small size, less than 7 mm. in length 23. 

Of larger size, 11 mm. in length JP. pelUtieri L e Gnillon, 

23. Posterior ocelli nearly twice as far from each other 

as from the eyes ; head not very large, pubescence 

of front white and sparse P, lutescens Turn, 

Posterior ocelli nearly as far from the eyes as from 
each other ; head massive, pubescence of front pale 
golden and close P, dimidiatus Sm. 

24. Median segment very distinctly obliquely striated ... 25. 

Median segment punctured, sometimes striolate- 

pmictured at the base 28. 

25. Abdomen black, with more or less distinct bands of 

silver pubescence 26. 

Abdomen black, with bands of golden or fulvous 

pubescence 27. 

26. Mandibles and apex of clypeus black ; mandibles not 

unusually broad; posterior ocelli separated from 
the eyes by a distance less than half as great as 

their own diameter P. westwoodi Shuck. 

Mandibles and apex of clypeus ferruginous; man- 
dibles short and very broad ; posterior ocelli sepa- 
rated from the eyes by a distance equal to their 

own diameter P. mmidihiilatum Turn. 

27. Tibiffi and tarsi ferruginous, tegulse testaceous ; 

transverse median nervure received beyond the 

basal nervure P. simiUimus Sm. 

Tibiae, tarsi, and tegulae black; ti*ansverse median 
nervure interstitial with the basal nervure P. dives Turn. 

28. Black, with white pubescence ; the tegulae sometimes 

brown, also sometimes the apex of the ventral 

segments 29. 

Partly ferruginous or brow'ii ; or if black then wdth 

golden pubescence on the abdominal fasciae .... 36. 

29. Second ventral segment evenly, closely, and finely 

punctured 30. 

Second ventral segment much more sparsely and 

coarsely punctured in the middle than at the sides. 33. 

30. Median segment shining, the punctures microscopic ; 

length 6 to 7 mm P. infumatum Turn. 

Median segment opaque or subopaque, very dis- 
tinctly punctured or puuctured-rugulose ; length 
from 9 to 15 mm 31. 

31. Second joint of the flagellum a little less than half 

as long again as the third ; length from 12 to 

15 mm 32. 

Second joint of the flagellum scarcely exceeding the 

length of the third; length from 9 to 12 mm P. stremum Turn. 

32. Posterior ocelli as far from the eyes as from each 

other, separated from the eyes by a distance ex- 
ceeding their own diameter JP. ^er plexus Sm., (J. 

Posterior ocelli nearer to the eyes than to each other, 
separated from the eyes by a distance less than 

their own diameter F.fnscipennis Sm., ? . 

33. Second joint of the flagellum distinctly longer than 

the third ; abdominal segments not constricted ; 
puncturation of the dorsal segments very minute 

or almost obsolete 34, 

Second and third joints of the flagellum snbequal ; 
abdominal segments rather strongly constricted; 
puncturation of the dorsal segments not very 

minute F. punciulatwn Kohl, 

34. Puncturation of the mesouotum obsolete; posterior 

ocelli as near to the eyes as to each other, sepa- 
rated from the eyes by a distance not exceeding 
their own diameter P. spiuola Shuck. 
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Paucturatioii of the mesouotum not obsolete ; pos- 
terior ocelli nearer to each other than to the eyes, 
separated from the eyes by a distance considerably 
exceeding their own diameter 35. 

35. Mesonotum very finely punctured j second abscissa 

ot the radius no longer than the petiole of the 

second cubital cell P. congener Turn. 

Mesonotum more strongly punctured; second ab- 
.scissa of the radius half a.s long again as the 
petiole of the second cubital cell P. scalrnm Turn. 

36. Two basal segments of abdomen ferruginous P, basalis Sin. 

Second abdominal segment blach ; the apical margin 

sometimes brown 37. 

37. Basal segment of abdomen black ; the apical margin 

sometimes brown 38. 

Basal segment of abdomen ferruginous, with a little 
black at the base 48. 

38. Tibiae and tarsi black or piceous 39. 

Tibiae and tarsi feriTiginous 42. 

39. Abdomen covered with golden pubescence, denser on 

tlie apical fasciae than elsewhere ; pubescence of 

the front golden ; tibiae and tarsi black P. aurimntre Turn. 

Pubescence of the abdomen confined to the apical 
fasciae ; pubescence of the front silver ; tibiae and 
tarsi more or less piceous 40. 

40. Abdominal fasciae dull whitish or dull pale fulvous ; 

second joint of flagellum no longer than the third. 41. 

Abdominal fasciae shining golden; .second joint of 

the fiagellnm much longer than the third P. vestitus Sm. 

41. Punctures of the median segment very close, mingled 

with very fine indistinct oblique striae P. marginatm Sm. 

Punctures of the median segment sparser and not 
intermingled with striae P. separatus Sm. 

42. Autemiffi wholly black 43. 

Basal joints of the anteiinaj ferruginous 45. 

43. Trochanters and femora wholly ferruginous ; length 

6 mm P. inconspicuum Turn. 

Trochanters black, femora ferruginous at the apex 

only ; length at least 8 mm 44, 

44. Posterior ocelli in the female sepamted from the 

ej^es by a distance about equal to their own dia- 
meter, in the male by a distance equal to nearly 

twice their own diameter P. tibialis Sm. 

Posterior ocelli in the female separated from the eyes 
by a distance scarcely exceeding half of their own 
diameter, in the male h3” a distance about equal to 
their own dianiketer P.fraterculus Turn, 

45. Second dorsal segment with a brown chitinous apical 

haqd, clothed with golden or whiti.sh pubescence. . 46. 

Second, dorsal segment entirely black, without a 

chitinous or pubescent apical hand P. pnichrimim Turn, 

46. Median segment, especially at the apex, densely 

clothed with golden pubescence ; first abdominal 
segment elongate, scarcely broader at the apex 
than the base of the median segment ... P. aurifex Sni. 

Median segment ’ without dense pubescence, the 
pubescence, if anj", not golden ; fii*st abdominal 
segment much broader at the apex than the base 
of the median segment, not elongate 47. 

47. Pubescence of abdominal fasciae golden ; length of 

male over 9 mm P. meridionale Turn. 

Pubescence of abdominal faseife whitish ; length of 
male 7 mm P. decipiens Sm. 

48. Second dorsal segment with a broad chitinous ferru- 

ginous band at the apex, the band clothed with 

golden pubescence 49. 

Second dorsal segment entirely black, without golden 

pubescence 56. 
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49. Posterior ocelli separated from the eyes by a distance 


fully equal to their own diameter ; second ventral 

segment blackj broadly ferruginous at the apex ... F. atir&oseficeum Roliw. 
Posterior ocelli separated from the eyes by a distance 
distinctly less than their own diameter; second 
ventral segment wholly ferruginous P. auratus Shuck. 

60. First dorsal segment with a black spot on each side 
near the middle ; transverse median nervm-e 

received before the basal nervure P. exoriiatum Turn, 

First dorsal segment not spotted with black ; trans- 
verse median nervure received hey^ond the basal 
nervure P. exultans Turn, 


1. PisoN (PisoNOiDEs) lOARiOTDES Turn. 

Pison {AulacopMh(,s) icarioides Turn.. Proc. Zool. Soc. London, 
p. 521 (1908), 

The species is better placed in Pisonoides tlianin Aidacoph/ilus^ 
being without the long petiole and striated mesopleurae charac- 
teristic of the latter. The first abdominal segment is, however, 
much more elongate than in other species of Pisonoides^ except 
difficile^ from which it is easily distinguished by the short and 
stout antennae, and the different shape of the second cubital cell. 

Hcth, Cairns, Q. {Dodd); Mackay, Q. {Tim'ner), January; 
Brisbane, Q. {Hacker), January. 

2. Pisox (Pisonoides) difficile Turn. 

Pison {Aulacophilm) difficile Turn. Proc. Zool. Soc. London, 
p. 520 (1908), 

Hah, Cairns, Q. {Tamer), January ; Mackay, Q. {Turner), 

This species and the last superficially i*esemble Icaria soda-- 
listica Sauss. and other closely related species of Icaria^ which 
occur in the same district. 

3. Pison (Pisonoides) fertinax Turn. 

Pison {Parapison) pertinax Turn. Proc. Zool. Soc. London, 
p. 517(1908), 

The abdomen is> usually wholly ferruginous, but the third and 
fourth dorsal segments are sometimes more or less infuscafed. 

Hah, Cairns, Q. {Turner), J uly ; Mackay, Q. {Turner), November 
to May ; Brisbane, Q. {Hacker), May. 

4. Pison (Parapison) erythrogastrum Eohw. 

Pison {Parapison) enjthrogastrum Roliw. Proc. U.S. Nat. Mus. 
xlix. p. 247 (1915), 2. 

This is very near pertinax, but may be distinguished by the 
greater distance between the eyes on the cfypeus, by the longer 
pronotum, and by the shorter and broader median segment. 
The sculpture of the median segment is also more distinct. 

Hah, Duaringa, Q. Probably from the Barnard collection. 
Kalamiinda, W.k, {Timier), February and March. 
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5. PiSON (PiSONOIDES) ERYTHROCERUS Kolll, 

Farapison rujicornis Sm. Trans. Ent. Soc. London, p. 300 
(1869), $ (nec Smith, 1856), 

Fison erythrocerus Kohl, Yeidi. zool.-bot. Ges. Wien, xxxiv, 
p. 186 (1884), 2. 

Fison erythroceTum D. T. Cat. Hymen, viii. p. 711 (1897). 

The clypeus of the male is armed with three short acute teeth 
on the middle of the apical margin. 

Hah. Mackay, Q. {Turner^ February to May ; Kuranda, Q. 
{Turner)^ May and June. 

6. PisoN (PisoNoiDEs) siMULANS Turn. 

Fison {Farapison) simulans Turn. Ann. & Mag. Nat. Hist. (8) 
XV. p. 559 (1915), d. 

This is very near trythrocerus^ but in addition to colour- 
differences the sculpture of the median segment is more strongly 
developed, and there is only one tooth in the middle of the apical 
margin of the clypeus. 

Hc(h, Eaglehawk Neck, S.E. Tasmania {Tttrner\ March. 

7. PiSON (PiSONOXDES) NOOTULUM Tum. 

Fison {Farapison) noctichm Turn, Proc. Zool. Soc. London, 
p. 516 (1908), $. 

The cubital margin of the second cubital cell is twice as long 
as the first transverse cubital nervure ; the nervures are fuscous, 
the stigma ferruginous. The median segment is longer than in 
caliginositm, and there is a small triangular space at the base, 
the apex of the triangle meeting the median carina. The pro- 
notum is longer than in caliginosum or tenehi'osum, 

Ilah. Mackay, Q. {Tnrner\ February; Kuranda, Q. ( T^irner), 
June. 

8. PlSON (PiSONOIDES) CALIGINOSUM Turn. 

Fison {Farapison) caliginosum Turn. Proc. Zool. Soc. London, 
p. 518 (1908), 2 . 

The cubital margin of the second cubital cell is about half as 
long again as the first transverse cubital nervure, the latter 
curved, not straight as in noctulmn ; nervures and stigma black ; 
median segment without a triangular space at the base. 

Hah. Kuranda, Q. {T%mi&r\ February. 

9. PiSON (PiSONOIDES) TENEBROSUM Turil. 

Fison (Farapison) tenehrosum Turn. Proc. Zool. Soc. London 
p. 518 (1908), 2 • 

The second cubital cell is triangular, the cubital margin equal 
in length to the first transverse cubital nervure. 

Hah. Mackay, Q. {Tm^ner), January. 
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10. PiSON (PiSONOIBES) ABERRA 2 TS Tam. 

Fison {Parapison) aherrans Turn. Proc. Zool. Soc. London, 
p. 519 (1908), d. 

This little species differs from tenehrosum in the pale yellowish 
colour of the tarsi, in the deeper iongitu linal depression on the 
dorsal surface of the median segment, and in the strongly iri- 
descent wings. The cubital margin of the second cubital cell is 
very short, scarcely more than half as long as the first transverse 
cubital nervure. 

Hoh, Mackay, Q. (^Turner), January. 

11. PisoN (PisoNOiDEs) EXCLUSUM Turn. 

Pison {Parapison) exclusum Turn. Ann. & Mag. Nat. Hist. (8) 
xviii. p. 127 (1916), cJ • 

Parapison frenchi Cam. MS., 2 . 

This is a robust species, differing much from other Australian 
species of Parapison^ and resembling Pison vestitus Sm., though 
differing constantly in the absence of the small, petioiate, second 
cubital cell. The female was taken in Victoria capturing spiders 
on orange-ti'ees. 

Hah, Brisbane, Q. {Hacher')^ November; Horsham, Victoria 
{l)avey\ July. 

12. Pison melanooephalum Turn. 

Pison melanooephalum Turn. Proc. Zool. Soc. London, p. 515 
(1908), 2 . _ ^ 

This very distinct little species cannot be confused with any 
other, owing to the remarkable colouring ; but it is also distin- 
guished by the very close approach of the eyes at the base of the 
clypeus, where they are sepax'ated by a distance only a little more 
than half as great as that separating them on the vertex, and by 
the very large facets of the eyes in front. The petioiate second 
cubital cell is very small, and the first recurrent nervure is 
received far before the apex of the first cubital cell, as in 
Fisonoides pertinax and erythroc&i'us^ to which the relationship 
seems closer than to typical Pison. It is best regarded as a link 
between the Pisonoides and Pisonitus groups. 

Hah, Cairns, Q. {Turner\ February. 

13. Pison ignavum Turn. 

Pison ignavum Turn. Proc. Zool. Soc. London, p. 511 (1908), 2 . 

This belongs to Shuckard's subgenus Pisonitus^ the second 
recurrent nervure being received at the middle of the second 
cubital cell. I look on it as the Australian subspecies of the wide- 
ranging P, argentatnm Shuck., difieiing from the typical jMauri- 
tius form in the much stronger sculpture of the median segment. 

Hah, Mackay, Q. {TurneT^^ December to April ; Kuranda, Q. 
(Turner)^ January to March; Ravawai, Fiji {Veitch), November 
and December. 

Proc. Zool. Soc. — 1916, No. XLII. 
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14. PisoN RU PIPES Shuck. 

Fisoii {Fisoiiltm) rufipes Shuck. Tmiis. Enfe. Soc, LoiKloiiy ii. 
p. 79 (1837), ?. 

Tins may be distinguished from othei' Australian species of 
the Fiso)iltas gi‘Oup by the black abdomen and red legs, P: vj- 
ncovitm being wholly black, and the other species of the group 
having the abdomen and antennae more or less red. 

Hab. Eaglehawk I^eck, S.E. Tasmania {Jlkirner)^ February; 
Mt. Wellington, Tasmania {Turner), January ; Melbourne, Vic- 
toria {French ) ; Fallingup, S. W. Austmlia {Tivrner'), November ; 
Kalamunda, W. Austi'alia {Turner), March and Aprik 

15, PisoN viROSiTM Turn. 

Fison virosmn Turn. Proc. Zool, Soc, London, p. 513 (1908), g . 

This is a larger and more lobust species than riijiccnmis, and 
may also be disfeinguislied by the greater distance between the 
eyes on the clypeus and by the golden pubescence of the clypens 
and front. The abdomen is ferruginous, except at the extreme 
base. 

Hub, Mackay, Q. {Turner), September to February. 

16. PiSON RUPICORNIS Sm^ 

Pison {Flsonitits) ^mficornis Sm. Oat. Hym. B. M. iv. p, 315 
(1856), 2. 

Fison rikficorne Turn. Proc. ZooL Soc^ London, 514 (1908), $ . 

The type has the abdomen largely shaded with black, but in 
many specimens it is wholly ferruginous* In both this species 
and rirosum there is a rather indistinct impressed transverse 
line behind the posterior ocelli, which seems to be characteristic 
of the PiBonitus. group. 

Hah, Macintyre B»iver, Q. (type) ; Mackay, Q* {Turner), 
October to March ; Kuranda, Q* {2\mier)). March to May ; 
V ictoria {French) * 

17, PisoN PRiscuM Turn. 

Pisan insulare Sm. st. jyriscum Turn. Proc. Zool. Soc. London, 
p. 510 (1908), $ * 

The difference in the distance between the eyes on the vertex 
in insularis and priscwm is quite distinct, though not very gi*ea,t ; 
the sulcus on the median segment is much moa-e distinct in 
insularis, and the second cloi’sal segment is more depressed at the 
base. The clypeus is also slightly different. Until a long series 
from different localities is available, it may be best to treat the 
two forms as distinct species* In priscum the second ventral 
segment is not as highly polished as in festivus ^ndfenestratujs, but 
there are no distinct punctiu’es. The insect is entirely black, 
except on the apical margins of the ventral segments, wliich are 
brownish. 

Hub, Mackay, Q. {Twnm^), November. 
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18. PiSON FESTIVUS Sill. 

Pison festivus Sm. Trans. Ent. Soc. London, p, 296 (1869), $ . 

Tile head is broad, the posterior ocelli are a little further from 
the eyes than from each other, the clypeus very broadly rounded 
at the apex. The median segment is obliquely striated, with 
punctut-es intermixed, the median carina is distinct, but not 
placed in a sulcus ; the first dorsal segment is strongly depressed 
at the apex. Male unknown. 

Hah, Swan River, W.A. {Da Boulay), 

19. Pison fenestratus Sm. 

Pison nitidus Sm. Trans. Ent. Soc. London, p. 248 (1868), $ 
(nec Smith, 1858). 

Pison fenestratm Sm. Trans. Ent. Soc. London, p. 291 (1869). 

This species is allied to festivus, but is rather less robust, the 
colour of the abdominal fascise is different, and the median seg- 
ment is closely and strongly punctured, not striate. The male 
has the third and fourth joints of the flagellum strongly dilated 
beneath. 

Hah, Champion B&y, W,A, (Du Boulay); 'Yallingup, W.A. 
{Turner), January ; Hermannsburg, Central Australia {Hillieif 

20. Pison dimidiatus Sm. 

Pison dimidiatus Sm. Trans. Ent. Soc. London, p. 295 
(1869), c?. 

The head is massive, the posterior ocelli being nearly as far 
from the eyes as from each other ; the clypeus is produced into 
an acute j^oint ; the second abscissa of the radius is a little longer 
than the petiole of the second cubital cell ; the transverse median 
nervLire is interstitial with the basal, and the sulcus of the median 
segment is quite distinct, with the usual carina. Female un- 
known. 

Hah, Champion Bay, W.A. {Du Boulay), 

21. ^PisoN PELLETiERi Le Guillou. 

Pison pelletieri Le Guillou, Ann. Soc. Entom. France, p. 320 
(1841), 5 . 

“ Gapite nigro, facie aureo-pubescente ; aiitennis et mandibiilis 
fill vis ; mesothorace nigro ; metathorace punctato-scabi*o, a.lbo 
pubescente ; abdomine et pedibus fulvis ; alis translucidis. 
2 . Long. 11 mm. Hah. Austral ie sept ent rionale. 

Tete noire ; yeux echancres en dedans, toute la face est couverte 
d’un duvet dore. Antennesa mandibules fauves. Corselet noir. 
Metathorax pointille en inaniere de chagrin, convert d’un leger 
duvet blanchatre; abdomen et pattes entierement fauves. Ailes 
claires.” 
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22. PX80N LUPESCENS, sp. n. 

5 . Nigi*a ; minrlibalis, anteiinis, abdomiiie pedibusque rafo- 
ferrugineis ; tegulis testaceis ; alis hyalinis, venis fuscis. 

Loug. 4 mtii. 

2 . Olypeus short and broad, subtruncato at the apex, covereil 
wLfcli delicate silver pubescence. Head very closely microscopi- 
cally punctured, with an obscure frontal sulcus reaching the 
anterior ocellus. Eyes very little further apart on the clypeus 
than on the vertex ; the posterior ocelli nearly twice as far from 
each other as from the eyes, and as far from each other as from 
the posterior margin of the head. Pronotum oblique; meso- 
notum and scutellum microscopically punctured. Median seg- 
ment scarcely as long as the mesonotum, rounded posteriorly, 
finely punctured, gi*anulate, the median sulcus almost obsolete, 
the median carina distinct ; the posterior slope of the segment 
very finely transversely striolate, with a deep median sulcus. 
Abdomen minutely punctured ; second segment scarcely depressed 
at the base, the apicfil margins of the segments in some liglits 
showing fascue of very delicate silver pubescence. Second 
abscissa of the radius shorter than the petiole of the second 
cubital cell ; recurrent nervures inhu'stitial with the transverse 
cubital nervures ; second cubital cell not quite as high as the 
length of its petiole ; transverse median nervure interstitial with 
the basal nervure. 

Hah. Mundaring Weii*, W.A. March 18, 1914. 

This little species closely resembles a small F. ricfico^'nis^ but 
the neuration is difievent, also the sculpture of the median seg- 
ment, and the antennae ai'e shox'ter and stouter. 

23. PisoN WESTWOODI Shuck. 

Fison loestwoodl Bliuck. Tiuns. Ent. Soc. London, ii. p. 77 
(1837), 2. 

? Pison ohliqims Sm, Cat. Hym. B. M. iv. p. 316 (1856), 2 • 

Shuckard states that the carina of the median segment is 
absent in this species, but this is not usually the case, a loug 
series taken hj me in Tasmania showing variation in this respect 
from a well-developed carina to the typical form as clescribetl by 
Shuckard. The species may be easily recognised by the striation 
of the whole dorsal surface of the median segment and the very 
close pr*oximity of the posterior ocelli to the eyes. I think that 
P. obliqwits Sm. is a synonym, but I have not seen the type. 
There is a short transverse carina at the base of the third ventral 
segment of the male, as in the closely allied P. iriclvpennis Sm. 

Hab. Eaglehawk Neck, Tasmania {Turner)^ March ; Mt. Wel- 
lington, Tasmania January ; Yallingup, W.A. [Turner)^ 

November; Kalamunda, W.A. {Titnie?'), March; Mackay, Q. 
(Turner)^ Cairns, Q. (Tarner)^ October to June. 
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24, PiSON MANDIBULATUM, sp, n. 

$ . Kigra ; albo-pubescens ; clypeo apice manclibulisque ferrii- 
gineis; alis byalinis, apiee levitpr infuscatis, venis nigris; seg- 
menfco mediano oblique striato, 

c? . Feiniufe similis ; clypeo omnino nigix::^ 

Long., $ 9 nun., c? 8 inm. 

$ . Mandibles very broad and short, not narrowed at the 
apex ; clypeus in both sexes produced in the middle, but much 
more distinctly so in the female than in the male. Eyes sepa- 
rated on the vertex by a distance about three times as great as 
the len^fth of the second joint of the flagellum, on the clypeus by 
about four times the length of the same joint ; posterior ocelli 
separated from the eyes by a distance fully equal to their own 
diameter, a little further from the posterior margin of the head 
than from each other. Antennae not very stout, the second 
joint of the flagellum equal to the third, nearly twice as long as 
the first. Head and thorax veiy closely punctured ; the frontal 
sulcus very indistinct, the clypeus and fi*ont as high as the einar- 
gination of the eyes clothed with silver pubescence. Median 
segment obliquely striated on the whole dorsal surface; the 
median sulcus almost obsolete ; the median carina distinct, hut 
not reaching the .apex ; the posteiior slope transversely striated. 
Abdomen finely and closely punctured ; the first segment mode- 
rately constricted at the apex, second ventral segment evenly and 
very distinctly punctured. Tlie white pubescence on the abdo- 
men is confined to the sides of the segments, and does not form 
apical bands. Oalcaria blaclr. Second abscissa of the radius 
shorter than the petiole of the second cubital cell ; recurrent 
nervures interstitial with the transverse cubital nervures ; tians- 
verse median nervure a little nearer to the base of the wing than 
the basal neiwure. 

Hah, Yallingup, S.W. Australia {Turner), November and 
December. 1 $ and 4 d d . 

Easily distinguished from other black species by the colour and 
breadth of the mandibles. It is remarkable that the clypeus is 
much more distinctly pointed in the female than in the male. 

25, PiSON INFUMATTJM Tum, 

Pison infumattcm Turm Proc. Zool. Soc. London, p, 510 
(1908), 2. 

This little species may be recognised by the shining median 
segment, on which the punctures are microscopic. 

Hah, Port Darwin December. 

26, Pison perplexus Sm. 

Pison 2 ^rplexiis Sm, Gat. Hym, B. M. iv, p. 314 (1856), d- 

This differs from fitsc^yennis as indicated on the key by the 
proportionate distance between the posterior ocelli and the eyes. 
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I am inclined to think that this difference may prove to be 
sexual, but do not think it would be justifiable to sink/«m* 
penniB as a synonym until more material is available. 

Hah. Victoria {French). 

27. PiSOX FUSCIPENNIS Sm. 

Pisoiifusci^yennis Sm. Trans. Ent. Soc. London, p. 294 (1869), $ . 

This is distinguished from spinolce and other related species by 
the even puncturation of the second ventral segment. 

Hah. Champion Bay, "W.A. {Dn Boulay), 

28. PiSOX STREXUUM, sp. n. 

$. Isigra; tegulis apiee testaceis; segmentis dorsalibiis 1-4 
fascia apicali albo-pilosa ; alis sordide hyalinis, apice leviter in^ 
fuscatis, venis nigris. 

Long., $ 11-12 mm., S 9-10 mm. 

5 . Olypeus closel}’' punctured, twice as broad as long, rounded 
at the apex and produced in the middle into a blunt smooth 
process ; clothed with sparse silver pubescence, which also extends 
as high as the base of the antennae. Second joint of the flagellum 
scarcely longer than the third. Posterior ocelli about equi- 
distant from each other and from the eyes, separated from the 
eyes by a distance aboiit equal to their own diameter ; the dis- 
tance separating the eyes on the clypeus nearly twice as great 
as that separating them on the vertex. Head and thorax very 
closely and minutely punctured. Median segment very closely 
and minutely punctured, with extremely short oblique striae 
along the basal margin ; the median sulcus distinct, without a 
carina, the surface of the posterior slope transversely striated, 
with a strong median sulcus. Dorsal surface of the abdomen 
microscopically punctured, the segments not constricted ; second 
ventral segment very closely, evenly, and finely punctured. 
Second abscissa of the I’adius mther variable in length, in the 
type as long as the petiole of the second cubital cell, but usually 
shorter ; recurrent nervures interstitial with the transverse 
cubital nervures, the first sometimes received just beyond the 
base by the second cubital cell ; transverse median nervure inter- 
stitial with the basal. 

Hah. Yallingup, S.W, Australia October to December; 

South Perth, W.A. {H, M. Giles) ^ January. 

The male has the clvpeus produced into a spine, the second 
joint of the flagellum distinctly longer than the third, and the 
eyes on the vertex further apart, only one and a half times as far 
apart on the clypeus as on the vertex. 

The species is smaller than perplexiis ov fuscipenuis, and has 
the second joint of the flagellum much shorter ; the clypeus is 
much more produced at the apex in both sexes, and there is no 
fascia of wdiite pubescence on the fifth dorsal segment, which 
fascia is present in f usclpennis. 
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29. PISON SPIKOL.E Shnck. 

Pison spiivoke Shuck. Trans. Ent. Soc. London, ii. p. 76 
(1837), 5, 

Pison australis Sauss. Mem. Soc. Phys. & Hist. Nat, Gene re, 
xiv. ii. (1853), . 

Pispn tmmaniciis Sm* Cat. Hymi. B. M. iv. p. 316 (1856), c? . 

Taranga dubia W, F. Kirby, Tmns. Ent. Soc. London, p. 201 
(1883), d. 

Pison pruinosus Cam. Mem. Manchester Lit. & Phil. Soc, xlii. 
p. 44 (1897), 5 . 

This species may be distinguished by the smooth opaque 
mesonotiiin. The second cubital cell varies much in size, being 
sometimes almost obsolete, as on one side in the type ot* Taromga 
duhia. The recurrent nervures are usually interstitial with tiie 
transverse cubital nervures, but where the second cubital cell is 
reduced the first recurrent is received before the apex of the 
first cubital cell. I can find absolutely no difference betw^een 
Australian and New Zealand specimens, and have no doubt that 
the species has been imported into the latter country during the 
last century. 

Hah, Eaglehawk Neck, Tasmania {Turner), February; Mt. 
Wellington, Tasmania {Tumver), January ; Mt. Lofty, S.A. 
(Wesclie), November^ Taralga, N.S.W, {Dr, Broom)', Toowx>omba, 
Q. {Higlett) ; Wellington, New Zealand {Chckayne), December. 

30. Pison conoener, sp. ii> 

$ . Nigra ; segment is^dorsalibus 1-3 apice angu-ste albo-pilosis ; 
alis fusco-hyalinis, venis nigris; mesonoto punctate; segmelito 
ventrali secundo in disco sparse punctato^ 

Long., $ 14 mm,, <S 12 mm, 

$ , Clypeus rounded at the apex, slightly hut broadly pro- 
duced in the middle of the apical margin, closely and very finely 
punctured and clothed wdth greyish pubescence. Second joint of 
the flagellum distinctly longer than the third. Posterior ocelli 
further from the eyes than from each other, separated fiom the 
eyes by a distance equal to about twice their own diameter ; eyes 
about half as far again from each other on the clypeus as on the 
vertex. Thorax closely and distinctly punctured. Median seg- 
ment finely and closely punctured, with delicate, irregular, 
oblique striae at the base, with a distinct median sulcus, but 
without a Carina, the posterior slope punctured, with indistinct 
transverse striae and a strong median sulcus. Abdomen closely 
microscopicallj- punctured, the two basal segments slightly de- 
pressed on the apical margin, the ventral segments more strongly 
and sparsely punctured, the second and third ventral segments 
more sparsely punctured in the middle than at the sides. Second 
abscissa of the radius fully as long as the petiole of the second 
cubital cell, recurrent nervines intei-stitial with the transverse 
cubital nervures. 
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c? . The clypeiis is distinctly pointed at the apex ; the eyes a 
little further apart on the vertex than in the female, and the 
sculpture of the median segment a little coarser. 

Hah, Yallingup, S.W. Australia {Ticrner), December. 

This is very near spinolce, but is distinguished by the punc- 
tured thorax and the greater distance between the eyes on the 
vertex. 

31, PisoN scABRUM Tum. 

Pison scahrim Turn. Proc. Zool. Soc. London, p. 509 (1908), $ . 

This species has the thorax and median segment much moi*e 
coarsely punctured than in congener^ the second abscissa of the 
radius is also much longer, and the eyes are further apart on the 
clypeus. It is very near P, nitidihs Sm., from Aru, but has the 
eyes further apart on the vertex than in tha.t species, and the 
sculpture of the median segment coarser, with a much less 
distinct sulcus. 

Hah, Mackay, Q. {Turner), 

32. Pison punotulatum Kohl. 

Pison punctulatum Kohl, Yerh, zool.-bot, Ges. Wien, xxxiii. 
p. 336 (1883), $ <5^ . 

Easily distinguished by the coarse puncturation of the head, 
thorax, and median segment, and by the strongly constricted 
abdominal segments. The punctures of the dorsal segments are 
very distinct ; the second ventral segment is rather sparsely 
punctured, especially in the middle. The antennae are short and 
rather stout. The nearest relation is P, constrictuni Turn., from 
Kew Guinea, but the sculpture is much less coai*se in that 
species, and the puncturation of the second ventral segment is 
different. 

Hah, Mackay, Q. {Turner^ December. 

33. Pison auriventre Turn. 

Pison auriventre Turn. Proc, Zool. Soc. London, p. 512 
(1908), 2. 

The abdomen in this species is almost entirely covered with 
golden pubescence, which forms denser bands on the apical 
margins of the segments. Th-ere is a spot of silver pubescence 
a>t the apical angles of the first doi*sai segment. 

Hah, Victoria {French) ; Brisbane, Q. {Hacker)^ September. 

34, Pison dives, sp. n. 

2.^ Nigra; segmentis abdominalibus apice anguste brunneis ; 
tegulis ^ calcariisque fuscis, clypeo argenteo-piloso ; abdomine 
aureo-piloso ; alis subhyalinis, venis fusco-ferrugineis. 

Long. 10 mm. 

2 . Clypeus closely and very finely punctured, broadly and 
roundly produced on the middle of the apical margin, the 
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produced portion smooth and shining. Antennse not very stout, 
the second joint of the flagellum distinctly, hut very slightly, 
longer than the third, more than twice as long as the first. 
Posterior ocelli as far from the eyes as from each other, separated 
from each other by a distance less than the diameter of one 
ocellus ; eyes almost twice as far apart on the clypeus as on the 
vertex. Head and thorax opaque, microscopically punctured. 
Median segment finely and closely obliquely striated ; the median 
sulcus very distinct, but not reaching the base, without a distinct 
Carina, the posterior slope transversely striated. Abdomen 
covered with golden pubescence, on the dorsal segments forming 
denser apical fascise. Petiole of the second cubital cell shorter 
than the second abscissa of the radius and no longer than the 
height of the second cubital cell; transverse median nervure 
interstitial with the basal nervure. 

Hah, Kuranda, Q. (Turner)^ May. 

This is allied to auriventre^ but is distinguished by the shape 
of the clypeus, the lesser distance betvreen the eyes on the 
vertex and between the posterior ocelli, and by the striation of 
the whole dorsal surface of the median segment, the striation 
in wuriventre being confined to the extreme base and almost 
obsolete. In both species the second ventral segment is very 
finely, closely, and evenly punctured. 

35. PiSON SIMILLIMUS Sm. 

Pison similUmus Sm. Trans. Ent. Soc. London, p. 292 

(1869), c?. 

This may be distinguished from murginatiim and other allied 
species by the veiy distinct oblique striation of the dorsal surface 
of the median segment. The tibife and tarsi are ferruginous, 
the apical margins of the dorsal segments brown. In the male 
the posterior ocelli are a little neai^er to each other than to the 
eyes, but in the female the distances are about equal ; the male 
has the clypeus produced into a spine, that of the female being 
vei*y broadly rounded. The second abscissa of the radius is 
ns long as or longer than the petiole of the second cubital cell, and 
the first recurrent nervure is received just before the apex of the 
first cubital cell. 

Hah. Victoria (French). 

36. PiSON MAEGINATUS Sm. 

Pis(yii marginaius Sm. Oat. Hym. B. M. iv. p. 314 (1856), 2 . 

This species has the median segment very closely and finely 
punctured, the punctures intermingled with very delicate strife, 
which are not visible in all lights. The margins of the abdominal 
s^ments are i*ather broadly brown, with fascice of pale, dull, 
fulvous pubescence. 

Hah. Melbourne, Victoria (i^re?^c7^); Mackay, Q- (Tiirner)^ 
October. 
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37. PiSON SERARATUS Sill. 

Fiso 7 i separatns Sm. Trans. Ent. Soc. London, p. 294(1869), S • 

Yery near marginatus^ but may be distinguished by the spaxser 
punctures of the median segment and the absence of stride, and 
by the somewhat longer spine of the male clypens. The colour 
of the tarsi is a little more ferruginous. I liave not seen the 
female, but it is not improbable that when more material is 
available it will prove to be merely a western form of 
ginatus. 

EaK Champion Bfiy, W.A. (Lti Boulay). 

38. PiSON TIBIALIS Sm. 

Bison tibicdis Sm. Ti*ans. Ent. Soc. London, p. 292 (1869), 6 . 

The male has the clypeus produced into a spine a.t the apex ; 
the antennae stout and rather short, the second joint of the 
flagellum nearly equal to the combined length of the flrst and 
third ; the posterior ocelli nearer to each other than to the eyes, 
which are nearly half as far again from each other on tlie 
clypeus as on the vertex. The median segment is short and 
broad, and the insect is of robust build in proportion to the 
length. The female has the clypeus rounded, somewhat bluntly 
produced in the middle of the apical margin; the second joint 
of the flagellum a little &hoi*ter in proportion than in the male ; 
the posterior ocelli as near to the eyes as to each other, and the 
eyes fully half as far again from each other on the clypeus as on 
the vertex. 

EaJ), Western Australia (Du Boulay)':, Kalamundn, W.A. 
(Tamer), February to April ; Brisbane, Q. (Eacker), December. 

39. PiSON FRATERCULUS, Sp. n. 

$ . Nigra ; tegulis seginentisque abdominalibus fascia lata 
apicali brunneis ; femoribus apice, tibiis tarsisque feriugineis; 
segmentis dorsalibus fascia apicali pallide fulvo-pilosa ; alis soi*- 
dide by al inis, venis fusco-ferrugineis. 

c? . Feminse similis. 

Long., $ 10 mm., 9*5 inm. 

$ . Clypeus mici-oseopically punctiued, op)aque, clothed with 
whitish pubescence, bluntly produced and rounded in the middle 
of the apical margin. Head and thorax minutely punctured ; 
the front clothed with whitish pubescence ns high as the emar- 
gination of the eyes, without a frontal sulcus ; second joint of 
the flagellum a little longer than the third, but shorter than the 
first and third combined. Posterior ocelli a little nearer to the 
eyes than to each other, separated from the eyes by a distance 
considerably less than their own diameter ; the eyes more than 
half as far again from each other on the clypeus as on the 
vertex. Median segment finely and closely punctured, the 
median sulcus and carina distinct, but not very strong ; the 
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posterior slope punctured at the base, transversely striated at 
the apex, the median sulcus deep at the base, but not extending 
on to the striated portion. Abdomen microscopically punctured, 
the segments not constricted ; second ventral segment finely and 
evenly punctured. Recurrent nervures interstitial with the 
transverse cubital nervures ; second abscissa of the radius slightly 
shorter than the petiole of the second cubital cell ; transverse 
median and basal nervures interstitial. 

(S . Clypeus produced into a short spine at the apes ; posterior 
ocelli separated from the eyes by a distance fully equal to their 
own diameter ; second abscissa of the radius a little longer than 
the petiole of the second cubital cell. 

Hah, Mackay, Q. {Ttirner)^ January and February. 

Very near tibialis^ but the eyes are nearer together on the 
vertex, the sculpture of the thorax and median segment is finer, 
the second abscissa of the radius is much shorter, and the whole 
insect is of more slender build, the median segment being longer 
and more narrowed to the apej. 

40. PlSOl^ MERIDIONALE, Sp. n. 

S . Niger ; antennis articulis quatuor basalibus, mandibulis, 
tegulis pedibnsque, coxis exceptis, ferrugineis; segmentis dor- 
salibus apice late brunneis, fascia apieali aureo-pubescente ; nlis 
hyalinis, iridescentibus, venis fuscis. 

Long. 9' 5 mm. 

d . Clypeus minutely punctm'ed, produced into a short spine 
at the apex, covered with whitish pubescence, which extends on 
the front as high as the emargination of the ej^es. Second pint 
of the flagellum very little longer than the third. Posterior 
ocelli as far from the eyes as from each other, separated from the 
eyes by a distance about half as great again as their own 
diameter ; eyes half as far again from each other on the clypeus 
as on the vertex. Head and thorax minutely punctured. 
Median segment finely punctured-striate, the striae oblique and 
indistinct, moat distinct at the base ; the median sulcus distinct, 
but shallow, the carina only developed at the extreme base; the 
posterior slope coarsely transversely striated. Abdomen very 
finely and closely punctured ; the basal segment short, a little 
depressed at the apex ; second ventral segment closely and 
evenly punctured ; seventh dorsal segment broadly timncate at 
the apex. Recurrent nervures interstitial with the transvei'se 
cubital nervures ; second abscissa of the radius longer than the 
petiole of the second cubital cell ; transverse median nervure 
received just beyond the basal nervure, not quite interstitial. 

Hah, Adelaide, S. A. 

Near Uhialis, but difiers in the colour of the legs and antennm, 
in the lesser breadth betw’een the eyes on the vertex, in the 
finer sculpture of the thorax, and in the sculpture of the median 
segment. 
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41. PiSOX DECIPIENS Sm. 

Fison decipiens Sin. Trans, Ent. Soc. London, p. 295 (1869), S • 

More nearly allied to dimuliatum than to any other species, 
but diflfers in the colour of the abdomen, the somewhat longer 
median segment, and in the whiter pubescence of the head and 
thorax. The clypeus is also less deeply sinuate on each side of 
the apical spine. 

Rah. Champion Bay, W.A. {Du Boulay). 

42. PieoN INCONSPTCUUM, sp. n. 

d. Niger; mandibulis, tegulis pedibnsque, coxis exceptis, 
ferrugiiieis ; trochanteribus anticis femoribusque anticis bn si 
nigricantibus ; seginentis dorsalibus apice anguste fusco-brunneis, 
fascia apicali sparse albido-pubescente ; alis hyalinis, venis fuscis. 

Long. 5*5 mm. 

d - Clypeus produced into a long spin-e at the apex, deeply 
sinuate on each side of the spine, covered with silver pubescence, 
which extends on the front as hi|;h as the emargination of the 
eyes. Antennse rather short and stout, the second joint of the 
flagellum a little longer than the third. Ocelli in an equilateral 
triangle, the posterior pair as far from the eyes as from each 
other, separated from the eyes by a distance equal to at least 
twice their own diameter ; the eyes no further apart on the 
clypeus than on the vertex. Head very much broader than the 
thorax, very niinutely punctured, the frontal sulcus almost obso- 
lete, only visible just below tbe anterior ocellus ; thorax a, little 
more distinctly punctured than the head. Median segment 
finely granulate, with a few indistinct oblique striae at the base ; 
median sulcus very shallow, tbe median carina distinct. Abdo- 
men microscopically punctured, more distinctly punctured on tbe 
ventral surface ; second ventral segment finely and evenly punc- 
tured ; seventh dorsal segment dull ferruginous, broadly truncate 
at the apex. Eecurrent nerviires interstitial with the transvei se ' 
cubital nervures ; second a.bscissa of the radius shorter than the 
petiole of the second cubital cell ; ti’aiisverse median nervure 
interstitial with tbe basal nervure. 

Rab. Mundaring Weir, W.A. {2\m^er\ March 18, 1914. 

The anterior margin of the clypeus is sliaped as in dimidiatn^i^ 
to which specievS and decipiene the relationship is close. But the 
eyes are much closer together on the clypeus than in either of 
those species, and the colour of the abdomen is diflerent, the 
apical chitinous fascim being much darker than in decipiens, also 
the antennse are entirely black. 

43. PiSON AURIFEX Sm. 

Pison aurifex Sm. Trans, Ent. Soc. London, p. 293 (1869), 2 d- 

I have seen no recent specimens of this beautiful species. It 
is of much more slender build than vesiitus or aitreoserice'if>in, the 
shape of the fii'st abdominal segment being much more elongate. 
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All th& dorsal and ventral segments have broad chitinons bands 
of brown, covered on the four basal dorsal segments with golden 
pubescence. 

Two females and one male in the British Museum, all from 
Smith's collection. 

Hah, Australia. 

44. PiSON VESTITUS Sm. 

Fison vestitibs Sm. Oat. Hym. B. M. iv. p. 315 (1856), 5 . 

The type is unique in the British Museum, without any data 
to show whence it was received. At one time I confused it with 
•pulchrinum^ but it differs as pointed out in the description of 
that species. Thei'e is a minute tubercle on each side of the 
mesosternum, as in anratus and aureosericeum. 

Hah, Australia. 

45. PiSOIT PULCHRINUM, sp. n. 

5 . Nigra ; mandibulis, antennis articulis quinque basalibus, 
tegulis, femoribus apice, tibiis tarsisque femigineis : segmentis 
dorsalibus 3-6, ventralibus 2-6 fascia apicali brunnea; segiiiento 
dorsali primo fascia apicali aureo- pubescent e ; f route dense, 
thorace segmentoque mediano sparsius aui*eo-pilosis ; alis hya- 
linis, venis fuscis. 

(S . Feminse similis. 

Long., 2 13 mm., c? 10 mm. 

9 . Clypeus very broadly rounded or subtruncate at the apex, 
clothed with golden pubescence, which extends on the front as 
high as the emargination of the eyes. Second joint of the 
hagelluin longer than the third, about equal in length to the 
first and third combined. Posteidor ocelli a little further from 
each other than from the eyes, separated from the eyes by a 
distance slightly exceeding their own diameter ; eyes more than 
half as far again from each other on the clypeus as on the 
vertex. Front somewhat convex, the frontal sulcus indistinct ; 
the punctures of the head microscopic. Thorax rather more 
distinctly punctured, the pronotum and postscutelium clothed 
wdth golden pubescence. Mesosternum wfith a minute tubercle 
on each side. Median segment short and broad, finely punctured, 
clothed with pale golden pubescence ; the median sulcus distinct, 
but shallow, the median carina not reaching the apex; the 
apical slope coarsely transversely striated, with a deep median 
sulcus. Abdomen microscopically punetui’ed ; the basal segment 
short and broad, a little depressed at the apex, with a broad 
band of golden pubescence, second segment without an apical 
band of pubescence, the bands on the third and fourth segments 
fairly broad. Eecurrent nervui*es interstitial with the trans- 
verse cubital nervures ; second abscissa of the radius longer than 
the petiole of the second cubital cell ; transverse median nervure 
received beyond the basal nervure. 

cf . Clypeus with a small spine in the middle of the apical 
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margin; the pubescence on the whole insect paler; seventh 
dorsal segment Avidelj emarginate at the apex. 

Hah, Mackay, Q. December to April; Kuranda, Q. 

{Tarmr), March to July. 

In this species there is no band of golden pubescence on the 
second dorsal segment, which is present in vestitus, the antennse 
in that species are black, and the legs piceous, almost black. 
The eyes are nearer together in vestitus than in pulchrimim^ both 
on the clypeus and vertex, though the difference in this point is 
slight. 

46. PiSON ESORNATUM, Sp. n. 

$ . Nigra ; mandibuUs, antennis artieulis septem basalibus, 
teguliSj femoribus apice, tibiis, tarsis, abdomine segmento primo, 
segmentoque quinto mai'gine apicali pallide ferrugineis ; alis 
hyalinis, venis fusco-ferrugineis. 

Long. 11-13 mm. 

5 . Extremely near P. pulchrimtm^ from which it differs in 
the ferruginous colour of the first abdominal segment, in the 
absence of brown chitinous and golden pubescent apical bands on 
the third and fourth dorsal segments, in the slightly less distance 
between the eyes on the clypeus, and in the distinctly narrower 
median segment. The distribution of the golden pubescence on 
the head, thorax, and median segment, also on the apical band of 
the first dorsal segment, is the same in both species. 

Hah, Mackay, Q. {Turner)^ May. 

47. PiSON AUREOSERICEUM Rohw, 

Pison aiireosericeum Rohw. Proc. U.S. Nat. Museum, xlix. 
p. 246 (1915), 2 cf. 

This species also strongly resembles pulckrinum, except in 
colour, the ferruginous colour of the legs including the whole of 
the femora and trochanters ; the first abdominal segment is also 
ferruginous, and there is a broad ferruginous apical band on the 
second segment; the three apical segments are almost wholly 
ferruginous. The apical dorsal segment of the male is broadly 
truncate, not emarginate as in pulchrinmu. 

Hah, Kuranda, Q. {Turner), February ; Mackay, Q. [T'anier), 
February and March ; Duaringa, Q. ( U,^^, 2IiiseiJbm ) ; Yictoria 
{French), 

48. Pison auratus Shuck. 

Pison auratihs Shuck. Trans. Ent. Soc. London, ii. p. 78 (1 837), $ . 

This is extremely near aureosericeum, with which species I had 
at one time confused it, but it differs in the distinctly longer 
median segment and in the wholly ferruginous colour of the 
second ventral segment. The striation of the posterior slope of 
the median segment is much less coarse than in aureosericeum. 

Hah, Port Darwin {Dodd), 
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49. PiSON EXULTANS, sp, n. 

(S . Niger ; mandibulis, antennis apice infuscatis, tegiili«, 
abdomine segmento prime utrinque nigro-maculato, segmento 
septimo, femoribus apice, tibiis tarsisque ferrugineis ; segmentis 
3-6 apice late brunrieo-fasciatis ; alis sordide hyalinis, venis 
nigris. 

Long. 8 mm. 

6 . Clypeus short and broad, the apical margin subtruncate, 
produced into a point in the middle ; antennee rather stout, 
distinctly thickened towards the apex, second joint of the 
flagellum a little longer than the third, less than twice as long 
as the first. Posterior ocelli a little fui'ther from each other than 
from the eyes, separated from the eyes by a distance slightly 
exceeding their own diameter ; eyes about half as far again from 
each other on the clypeus as on the vertex ; the frontal sulcus 
very shallow ; clypeus and front as far as the emargi nation of 
the eyes clothecl with whitish pubescence. Head and thorfix 
opaque, microscopically punctured ; pronotum clothed with very 
pale golden pubescence. Median segment rather long, very 
closely and minutely punctured, with a row of large punctures at 
the base ; the median sulcus well marked but not deep, the 
median carina very delicate, with a row of distinct punctures on 
each side of it in the sulcus ; the posterior slope closely and 
finely punctured, with a strong median sulcus. First abdominal 
segment elongate, subpetiolate, longer than the second, widened 
to the apex, with an apical band of rather sparse whitish pu- 
bescence, the second segment without an apical chitinous or 
pubescent band ; segments 3-6 with broad pale brown chitinous 
bands clothed with very pale fulvous pubescence ; seventh dorsal 
segment subtriangular, bluntly pointed at the apex ; the whole 
abdomen closely microscopically punctured, more strongly and 
spai'sely on the venti*al than on the dorsal surface. First recur- 
i*ent nervure received just before the apex of the first cubital 
cell, second interstitial with the second transvei*se cubital nervure ; 
second cubital cell small, second abscissa of the i*adiiis as long 
as the petiole of the second cubital cell ; transverse median 
nervure received before the basal nervure. 

Hah. Yictoria {French). 

Easily distinguished from the somewhat similarly coloured 
species of the anratus group by the elongate first abdominal 
segment and the triangular seventh segment. 

50. PiSON BASALIS Sm, 

Fison hasedis Sm. Trans. Ent. Soc. London, p. 292 (1869), $ . 

This species belongs to the auratiis group, but ma,y be dis- 
tinguished by the ferruginous colour of the second dorsal 
segment. The male has the seventh dorsal segment truncate at 
the apex, as in aareosericeum. 

Hah. Maekay, Q. {Turner). November. 
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Old World Species {excluding A nstrcdian), 

51. PiSON (PiSONOIDBS) OBLITERATUS Sm. 

Pison {Pisonoides) ohliteratus Sm. Journ, Pr*oc. Linn. Soc., ZooL 
ii. p. 104 (1857), ? . 

Parapison ohliteratns Sm. Trans- Soc. London, p. 299 

(1869). 

This must be taken as the type of Smith’s subgenus Pisonoides^ 
which is the same as his later genus Parapison, Though Kohl 
treats Pisonoides as a 7iomen nudum, I certainly cannot follow 
him. 

The present species may be distinguished from other Oriental 
Pisonoides by the fii'st abdominal segment, which is about twice 
as long as its apical breadth, being narrow throughout, though 
gradually broadening towards the apex. 

Hah, Borneo {Wallace)', Taiping, Malay Peninsula {W, B, 
Or me) ; Maulmain, Tenasserim {Bhigham), November ; Kumaon, 
N.W. India {Miss A. Brook), August. 

52. Pison (Pisonoides) agilis Sm. 

Parapison agilis Sm. Trans. Ent. Soc. London, p. 300 
(1869), ?. 

The legs are piceous, almost black, with whitish calcaria, the 
fore tibiae and tarsi dull ferruginous brown. It is very near 
erythropus, but in that species the legs are bright ferruginous. 
The second cubital cell in eryth'opiis is pointed on the radius, 
but in agilis the second abscissa of the radius is nearly half as 
long as the first transverse cubital nervure. Bingham states 
that the eyes in agilis are nearer together on the vertex than in 
erythropus, but this is not the case in the type ; he has evidently 
looked at a Ceylon specimen when comparing, the eyes being 
slightly nearer to each other both on the vertex and clypeus than 
in the type. The length of the second abscissa of the radius 
also varies considerably in Ceylon specimens. ' The other points 
of difierence given b}'- Bingham are either unsatisfactory or not 
constant. I am inclined to think that the two forms may be 
merely local forms of one species, with another local race in 
Ceylon with somewhat narrower spaces between the eyes both on 
vertex and clypeus. 

Hah, Bareilly {Ho^me), type ; Ceylon {Dr, Thwaites), 

53. Pison (Pisonoides) erythropus Kohl. 

Pa7'apison 7'ufipes Sm. Trans. Ent. Soc. London, p. 299 (1869), 
5 (nec Pisonitus rufipes Schuck., 1837). 

Piso7i e^'ythT'opus Kohl, Yerh. zool.-bot. Ges. "Wien, xxxiv. 
p. 183 (1884). 

Hah. N.W. India {Horne). 
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■^54. Pisox (PisoxoiDEs) BROWXi Aslim. 

Pisonoides hroioiii Aslim. Proc. U.S. National iVlus. xxviii. 
p. 961 (1905), cJ. 

I have not seen this species, which appears to be allied to agilis, 
but may be distinguished by the striation of the posterior slope 
of the median segment, which is punctured in agilis. 

Bah, Manila {R, Brown), 

*55. PiSON (PiSONOIDES) KOREENSIS Pad. 

Paraceramhts horeensis Pad. Hor. Soc. Ent. Poss. xxi. p. 433 
(1887), ? . 

The description of this species is insufficient, but I do not 
think it is identical with any Indian species. 

56. PiSON (PiSONOIDES) ROTHNEYI Cam. 

Pison {Parajnson) vothneyi Gam. Mem. Manchester Lit. 
Phil. Soc. xli. p. 81 (1896), $ . 

Pison {Parapison) cmssicorne Cam, Mem. Manchester Lit. & 
Phil. Soc; xli. 13, p. 25 (1897), <S (as 2 ). 

These are undoubtedly sexes of one species. I have seen 
Cameron’s types. 

Bah, Barmckpore (Rothney). 

57. Pison (Pisonoides) differens, sp. n. 

2 . Nigra, opaca, segmento inediano subnitido ; mandibulis, 
tegulis, segnientis dorsalibus et ventralibus fascia lata apicali, 
femoribus a pice tibiisque brunneo-testaceis ; alis hyalinis, irides- 
centibus, veiiis fuscis. 

Long. 8 mm. 

2 . Head and thorax opaque, very closely microscopically 
punctui'ed ; cl3'peus broadly rounded at the apex ; the front 
with a distinct longitudinal sulcus extending to the anterior 
ocellus ; eyes a little further apaH on the cly'peus than on the 
vertex, separated on the clypeus by a distance slightly exceeding 
the length of the scape and the two basal joints of the flagellum 
combined ; posterior ocelli a little further from each other than 
from the eyes, separated from the eyes by a distance equal to the 
diameter of one ocellus. Second and third joints of the flagellum 
subequal. Median segment slender, shining and microscopically 
punctured ; the dorsal surface nearly as long as the mesonotum 
and rather strongly narrowed to the apex ; the median sulcus 
broad and distinct, without a median carina, clistinctty inter- 
rupted between the dorsal ainl posterior surfaces, with a. minute 
triangular raised area projecting into the sulcus at the base of 
the segment ; the posterior slope minutely punctured, -without 
stride. Abdomen minutel}", closely, and evenly punctured, both 
on the dorsal and ventral surfaces. Second abscissa of the 
radius less than half as long as the first transverse cubital 

Proc. Zool. Soc. — 1916, No. XLIII. 43 
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nervure, much shorter tbau the distance between the recniTeiit 
neiwiires on the cubitus; second recurrent iiervure interstitial 
wich the first transverse cubital nervure. 

Hah. Shillong, Assani, 5000 ft. (Turner\ May. 3 5$. 

Very near rotkneyi, of which it may prove to be a subspecies, 
but as there are structural differences it cannot be treated as 
identical. The ocelli are much smaller, the eyes are further 
apart both on the clypeus and the vertex, the punctu ration of 
the head is somewhat finer, the median segment has the dorsal 
surface very distinctly longer and more narrowed to the apex, 
and the sulcus of the median segment is broadly interrupted 
between the dorsal and posterior surfaces, not almost continuous 
as in rotlmeyi. The pronotum is also a little more depressed in 
the present species. The apical half of the posterior slope of the 
median segment is finely transversely striated in rotlmeyi.^ finely 
punctured in diffey^ens, 

58. PisoN (PisoNOiDEs) isoEATUM Tum. 

Fison iParapison) isolatimi Turn, Trans. Linn. Soc, xiv, p. 372 
(1911), 

This is a very distinct species, without chitinons or pubescent, 
bauds at the apex of the dorsal segments, being very much 
nearer to the Australian erythrocarif^s Kohl than to the Asiatic 
species. Tlie antennaa are much longer than in erythrocenta^ 
and the sculpture of the median segment is different. 

llah. Silhouette Island, Seychelles (ScoU). 

59. PlSON (PlSONOIDES) TESTACEIPES, Sp. n. 

d . Niger ; mandibulis, palpis, scapo, tegulis, tibiis anticis 
tai'sisque rufo-testaceis ; segmento abdomiria-li quarto dimidio 
a|)icali, quinta, sexto, septimoque brunneo-testaceis ; alis hyalinis, 
iridescentibus, margine npicali late infuscatis, venis nigris. 

Long. 7 mm, 

(5, C]>peus broadly truncate at the apex; antennfe rather 
slender at the base, slightly tliickened towards the apex, the 
second joint of the fiagellimi only a little longer than the third, 
about twice as long as the first. Posterior ocelli separatetl both 
from each other and from the eyes by a distance about equal to 
the diameter of one ocellus, further from the anteiior ocellus 
than from each other. Olypeus and front as liigh as the eniar- 
gination of the eyes clothed with silver pubescence, the frontal 
sulcus indistinct, front opaque, finely punotured-rugulose, vertex 
finely punctured. Eyes half as fa.r again from each other on the 
clypeus as on the vertex, Pronotum short, much shorter than 
in F. xanthopus ; inesouotum and scutellimi finely and closely, 
but distinctly punctured ; mesopleiirae more finely punctured, 
witli a fovea in the middle. Median segment closely punctxired, 
^^it.h a distinct triangidav dorsal area which is obliquely striated 
at the extreme base, the median sulcus strongly marked, the 
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Carina only visible at the base, the sides of the segment outside 
the triangular area finely and mregularly striated ; the posterior 
slope more distinctly transversely striated, with a rather indis- 
tinct median sulcus. Abdomen microscopically punctured, 
without fascise of pubescence ; the first segment rather strongly 
depressed at tlie apex, the ventral surface evenly and much more 
distinctly punctured ; the seventh ventral segment very shallowly 
emarginate at the apex. Second cubital cell almost pointed on 
the radius, first transverse cubital nervure a little nearer to the 
first than to the second recurrent ner^^.^re, transverse median 
nervure received before the basal nervure. 

Rah. Zungeru, N. Nigeria {J. TF. Scott-Racjle), November. 

This is very distinct from xanthopus in the sculpture of the 
median segment as well as in the neuration» also in the structure 
of the apical ventral segments. 

60. PiSON ARGENTATUS Shuck. 

Fison (Fisonitics) argentatus Shuck. Trans. Ent. Soc. London, 
ii. p. 79 (1837). 

Pison fuscipalpe Cam. Proc. Zool. Soc. London, ii. p. 27 (190l). 

Fisonitus argenteus Ashm. Proe. U.S. National Mus. xxviii. 
p. 131 (1904). 

This is a very wide-ranging species, and the original habitat 
is doubtful. In recent years it has been imported into Hawaii, 
where it has increased rapidl}?*, apparently to the detriment of 
the indigenous species. There seems to be some slight variation 
in the intensity of the sculpture of the median segment, but 
nothing of specific importance. 

Rab. Mauritius (Shuckard), type ; Madagascar (Saussiire ) ; 
Eangooii {Bingham)^ April ; Amherst, Tenasserim {Bingham)^ 
April ; Singapore {Cameron) ; Borneo {ex coll, Cameron) ; Bacoor, 
Philippines {Ashmead) ; Oahu, Hawaii {Perkhis), July. 

61. Pison rugosus Sm. 

Pison {Pisoniiz(s) rugosus Sm. Cat, Hym. B. M. iv. p. 313 
(1856), ?. 

Pison appendiculatum Cam. Mem. Manchester Lit. & Phil, 
Soc. xli. 13, p. 24 (1897). 

Easily distinguished from a7'gentatuSy the only other Oriental 
species of the Fisonitus section, by the much coarser piinctura- 
tion of the head and thorax and the stronger constriction of 
the abdominal segments. Intermediate in neuration between 
Fisonitus and Pison, 

Rah. N.W. Provinces of India, throughout N.E. India and 
Burma ; Poona, W. India. 

62. Pison ater Spin. 

Alyson ater Spin. Ins. Lig. ii. 4, p. 253 (1808), 5 . 

Pison jtirmi Spin. Ins. Lig. ii. 4, p. 256 (1808), d • 

43* 
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Tachyhulm nlger Lati*. Gen. Crust, et Ins. iv. p. 75 (1809), 5 . 

Fiso 7 i atrimn Kohl, Verb, zool.-bot. Ges. Wien, xxxiv. p. 184, d' . 

This is the best-known European species, though far from 
common. It may be distinguished from the other South Euro- 
pean species P. sei'iceam by the sculpture of the median segment, 
which is punctured in atev^ finely obliquely striated in seviceum, 
and by the much greater distance between the posterior ocelli 
and eyes of sericeimi, equal in the male of that species to 
twice the diameter of an ocellus, in the male of aUv only equal 
to the diameter of an ocellus. In sericeum also the margins 
of the abdominal segments are dark brown„ in citeT: black. The 
size of ai&t* is also considerably less than that of sericeum. 

Hah. Genoa (Spinola) ; S, France {Latreille) ; Albania {tiaun- 
ders) ; Switzerland {Kohl) ; Gibraltar ( WalJm'),, 

63. PiSON SERICEUM Kohl. 

Pison sericeum Kohl, Yerh, zool.-bot. Ges., Wien,, xxxviii. 
p. 140 (1888), d- 

Hah, Attica {Kohl)\ Italy {ex coll,. F, Smith), 

^64. PisoN ASSi,3iiiLE Sickm. 

Pisoa assimile Sickm. Zool. Jaln-b., viii,. p. 212 (1895), ^ . 

Yery similar to, P. atev^ but more finely punctured.. 

Hah. Tientsin. 

65. PiSON FASCIATUS Rad. 

Pseudoiiysson fasclatus Rad. Horm Soc. Ent, Ross^ xii. p. 105 
(1876), cJ; Ra^d. Bull. Soc. Nat. Mosoou, p. 592 (1891). 

The description is poor*, but appai*ently the species is allied to 
alyhdcum, but with normal antennse. To, this species I assign 
an Indian specimen with some doubt. 

Hah. S.E. Caucasus ; Chapra, Beiiga.1 (Jfackenzie). 

^66. PisoN suspiCAX Kokuj. 

Plso7i suspicax Kokuj.. Mitt. Kaukas. Mus. vii, p. 6 (1912), d . 

This may be distinguished from all other Pahearctic species by 
the golden pubescence of the head and abdominal fascise, 

Hcbh. Caucasus. 

67. PiSON ALGIRICUM Kolfi. 

Pison algiricmn Kohl, Terines Fuz. xxi. p. 353 (1898), $ d • 

In the male sex tliis is, distinguished by the thickening of the 
third to sixth joints of the fiagellum beneath, near the apex. A 
somewhat similar structure, much more strongly developed, but 
confined to the third and foup-th joints, is seen ill the Australian 
P, femstiratus Sm. Kohl compares the present species with 
fasciatus Rad., in which the antennjc are normal. 

Hah, Oi:x\x {Sch)niedeknecht)\ IMarakesh (A\sca^em), April. 
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68. PiSON REGALIS Sm. 

Pison regalis Sm. Trans. Eiit. Soc. London, (2) ii. p, 34 
(1852), ? <?. 

Allied to insigne Sickm., but much larger; the male has 
similar transverse ridges on the second, third, and fourth ventral 
segments, which appear also in a rudimentary form on the 
second and third segments of the female. But it difiers from 
insigne in the absence of a tubercle on the mesopleurse before the 
intermediate coxse, and in the absence of a transverse depression 
on' the mesosternum. The aj)ical ventral segment of the male is 
very deeply emarginate, with a long spine on each side. 

Hah, Xiiig-po-foo-, China {PoHnne ) ; Hsikou, near Tientsin 
{F. J/. Thomson), June. 


PisoN ixsioxE Sickm, 

Pison insigne Sickm. Zool. Jahrb. viii. p. 2lO(lB9o), S • 

Differs from P. regalis as noticed above ; the mesonotum is 
also more spm\sely and finely punctured. 

Hah, Xankou Pass, China {VTeher), 

70. PisojT xANTUoptrs Brnlle. 

Hephrklla xanthopns Brnlle, Ann. 8oc. Ent. Prance, iiv p. 408 
(1833). 

Pison ohscit7nis Shuck. Trans-. Eiit. Soc. London, ii. p, 75 
(1837), 

A wide-i’anging African species in which the median segment 
is strongly obliquely striated, the three or four apical abdominal 
segments in the male more or less red ; the clypeus in the male 
is somewhat angular in the middle on the apical margin, but not 
produced into a tooth, that of the female very bi'oadly rounded 
or subtruncate ; the posterior ocelli further from each other than 
from the eyes, separated from the eyes by less than the diameter 
of an ocellus. The position of the second recurrent nervure 
is variable. 

Hab. Meadi, Egypt {Egyptian DepchTtment of Agricn%lUui'e\ 
July; Entebbe, Uganda (U. Q. Qoiodey), March, August, and 
September ; Obuasi, Ashanti (/>?% Qrahnm)^ February to April ; 
Sierra Leone {Morgan), 

' "^71. Pison montanUs Cam, 

Pison monianns Cara, in Sjostedt^ Kilimandp Merit Exp. ix, 
p. 289 (1910), c? . 

The description is poor, but from the coarse sculpture the 
relationship would seem to be nearest to allonymtmi. 

Hah, Kibonoto-, Kilimandjaro. 



622 


MR. R. E. TURNER ON 


72. PiSON ALLONYMUM Schulz, 

Pison irklipemiis Cam, Rec. Albany Mus. i. p. 261 (1905), S 
(nec Smith, 1879). 

Pisum cdlonymmn Schulz, Spolia Hymen, p. 213 (1906). 

The head, thorax, and median segment are coarsely punctured, 
the eyes very fa.r apart on the vertex, nearly as far as on the 
clypeus, the posterior ocelli further from the eyes than from each 
other. I do not think that this can be rJiodesiamim Bisch., the 
distance between the eyes being so much greater than in ater^ 
and the puncturation much coarser. 

Hah. Dunbrody ( 0^ Neill ) ; Willowmore {Dr. Brauns) ; Mid 
Luangwa River, N.E. Rhodesia (iV^eave), August ; Nawalia, 
!Niamadzi River, N.E. Rhodesia (Neave), August. 

*73. Pison rhodesianum Bisch. 

Pison rhodesicmum Bisch. Arch. f. Naturg. A. 3, p, 75 
(1913), 2. 

From the description this seems to be very near P, ater, with 
which Bisch off compares it. I consider that it is certainly dis- 
tinct from any of the African species described by Cameron. 

Eah. Bulawayo; October. 

74. Pison transvaalensis Cam. 

Pison transvaalensis Cam. Ann. Transv. Mus. ii. p. 152 
(1910), cf. 

A specimen of this species, labelled 'Hype” by Cameron, is in 
the British Museum. It is from the Cameron collection, and is 
a female ; but Cameron was accustomed to label all specimens 
before him " type,” not only one. The species is very near denti- 
ceps, and I am inclined to think that Cameron has mistaken the 
sex of his type, and that dentice 2 ?s is really the male of tra^is- 
vaalensis, in which case the latter name would stand. But the 
position of the first reciuTent nervure is different. The posterior 
ocelli in transvaalensis are very close to the eyes. 

Hah. Pretoria. 

75. Pison denticeps Cam, 

Pison denticeps Cam. Ann. Transv. Mus. ii. p. 153 (1910), S . 

This may be distinguished from xantliop>us by the finer sti’ia- 
tion of the median segment, the less constricted abdominal 
segments, the apical ventral segment is produced into two points 
as is usual in the genus, not into one only as in xantkopus', the 
cl 3 qjeus also has a distinct spine at the apex, and the front 
is more distinctly convex. This species is remarkable as showing 
a transition in neuration from Pison to Pisonoides, the second 
transverse cubital nervure being sometimes entirely’' absent, but 
sometimes represented by a stump ; probably a long series 
would show the full transition. 

Hah. Transvaal. 
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■^76. PisoN CLYPEATUS Cam. 

I^ison clypeatus Gam. Ann. Transv. Mus. ii. p. 153 (1910), $ . 

Evidently allied to scanthopus, bnt tlie cl jpeus is narrowed to a 
sharp point in the centre, the striation of the median segment is 
coarser, and the second abscissa of the radius longer. 

JSah, Warmbei’g, Zoutpansherg district ; October, 

77. PiSON IN^QTJALE, sp. n. 

d . Niger ; mandibulis apice fusco-ferrugineis ; tegulis cal- 
cariisque brunneis ; alis hyalinis, apice late infuscatis, iridescen- 
tibus, venis nigris ; cellula cubitali secunda minutissima ant ^ 
obliterata. 

Long. 7 min. 

d . Clypens broad, produced into a short spine in the middle of 
the apical margin ; clothed with silver pubescence, which extends 
on the front as high as the emarginafcion of the eyes. Second 
joint of the flagellum very slightly longer than the third ; eyes 
separated on the clypeus by a distance half as great again as that 
separating them on the vertex ; posterior ocelli as far from the 
eyes as from each other, separated from the eyes by a distance 
exceeding the diameter of an ocellus. Front closely pimctured- 
rugose, the frontal sulcus obsolete, except just below the anterior 
ocellus, the vertex closely and rather coarsely punctured. Pi’o- 
notum short, as in P. aier ; mesonotum and scutellum coarsely 
punctured, but less closely than the vertex, more coarsely than 
in P. ater ; pleurae veiy closely punctured, but more finely than in 
P. ater. Median segment with a deep median sulcus which is 
very widely forked close to the base, enclosing a very small basal 
area, the branches of the sulcus obliquely striated, the main 
sulcus extending to the apex of the segment, with a strong 
median carina not quite reaching the apex ; on each side of the 
sulcus the segment is very closely and finely punctured, with 
numerous, fine, irregular strise ; the apical slope coarsely punc- 
tured-rugose, with a deep median sulcus. Abdomen finely 
punctured, the segments moderately depressed at the apex, the 
apical bands of white pubescence well defined lateinlly, but not 
distinct in the middle, the basal segment more sparsely and 
strongly punctured than the second, the apical segments very 
closely and minutely punctured; the ventral segments more 
sparsely but evenly punctured; apical ventral segment very 
shallowly emarginate, the angles not produced into points- 
Second abscissa of the radius very shoi't, second cubital cell 
obliterated on the left side, very minute on tbe right, second 
recurrent nervure on the right side intei’stitial wuth the second 
transverse cubital nervure, first received before the apex of the 
first cubital cell. Basal and transverse median nervui*es in- 
terstitial. 

Hah. Mlanje, Nyassaland (S. A. A'^eave)^ 2300 ft., October. 

Yeiy near ater and rhodesiamis. but diflers in the sculpture, 
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especially on tbe thorax and median .segment ; also in the reiluc- 
tion of the .second cubital cell. It also differs in these clinractm-s 
from montcmupi, TJierei.s no iinpres.sed lino boliind the posterior 
ocelli. 

78. PiSON WOLLASTONI, sp. 11. 

2 . IsTigra, albo-pilosa ; tegulis apice pallide brunneis ; alis 
liyalinis, apice late infumatis, veni.s nigris, stigniate fusco- 
feiTUgineo. 

Long. 11 mra, 

2 . Olypeus produced into a point at the apex, ])nnctured 
finely and clo.sely, and clothed with rather long whitish pu- 
bescence which extends on the front a,s far as tlie emni-ginn-tion 
of the eyes. Antennae rather slender, not thickened towards tlie 
apex, the second joint of the flagellum di.stinctly longer than the 
third, but .shorter than the first and third combined. Posterior 
ocelli nearer to the eyes than to each other, separated from the 
eyes by a distance considerably less than tlie diameter of one 
ocellus; the eyes nearly twice a.s far from each other on tlio 
clypeus as on the vertex. Front punctured-rugose, the vertex 
and ocellar .space more finely punctured ; pronotum short, steeply 
sloped anteriorly ; mesonotuni a.nd tnesopleura coarsely punc- 
tured, scutelluni more finely and sparsely punctured. Median 
segment closely punctured-rugose, the median sulcus shallow and 
not extending to the apex, the median carina distinct ; the ])os- 
terior slope rugose, with a shallow median .sulcus. Abdomen 
smooth and .shining on the dorsal surface, the .segments scarcely 
depressed at the apex, the apical fa.sci?e of white pube.scence con- 
fined to the sides; the ventral segments .spansely but di.stinetly 
punctured. Second a.bscissa of the radius .sliori.er than the 
petiole of the well-developed second cubital cell ; .^second recurrent 
nervure interstitial with the second transverse cubital liervnro, 
first received by the second cubital cell close to t]\e base ; basal 
and transverse median nervures interstitial. 

Hah, St. Helena {Wollaston). 

A very distinct species, not at all nearly allied to any lUtliio- 
pian form. 

79. PisoN .spbcularp: Turn. 

Pisoii specula7^e Turn. Trams. Linn, Soe. xiv. p. 871 (1911), 2 . 

The posterior ocelli almost touch the eyes : the puneturation of 
the whole insect is very delicate, microscopic on both dorsal and 
ventral segments of the abdomen. 

Hah, Praslin, Seychelles (Scott), 

80. PisoN KOHLii Bingh. 

Fison Jcohlii Bingh. Fauna Brit. India, Hymen, i. p. 220 
(1897), 2 . .X P 

Fison aureopilosus Cam. Soc. Entom. xxiv. p. 73 (1909). 
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Easily distinguished from punctifrons by the golden pubescence 
of the head and abdomen, by the almost obsolete puncturation of 
the mesonotum, and by the coarse longitudinal striation of the 
median segment, the striation in punct^rons being oblique.' 

Hah, Dawnat Range, Tenasserim {Bingham)^ December ; 
Borneo (Cameron), 

81, PisoN puNCTiFROXs, Shuck. 

Bison punctif Tons Shuck. Trans. Ent. Soc. ii. p. 77 (1837), 2 * 

Bison suspiciosns Sm. Jouim. Proc. Linn. Soc., Zool. ii. p. 104 
(1858), 2 . 

Bison fabricator Sm. Trans. Ent. Soc. London, p. 297 
(1869), 2. ^ 

Bison stynolatum Cam. IMem. Manchester Lit. & Phil. Soc. xli. 
p. 82 (1896). 

Bison javanus Cam. Tijdsch. f. Entom. xlviii. p. 63 (1905), d. 

I think all these are identical — certainly the first four, and 
almost certainly Cameron’s species also. 

Hah. Yunzalin Yalle}’, Tenasserim {Bingham^ April; Ran- 
goon (Bingham), May; Singapore (Wallace)’, Samarang, Java 
(Drescher) ; Ceylon (TImaiies) ; Hong Kong (Smith) ; Foo-Chow 
(Richett). 

82. Pisox ORIENTALS Cam. 

Bison orientale Cam. Mem. INIanchester Lit. & Phil. Soc. xli, 
13, p. 23 (1897). 

Hah. Barrackpore (Rothnejj). 

’*'83. PisoN LAGUN.E Ashm. 

Bison lagnnce Ashm. Proc. U.S. National Mus. xxviii. p. 131 

(1904), cf. 

I suspect that this will prove to be a synonym of pnnctifrons, 
but the description is too poor for certainty. 

Hah. Laguna, Philippines (Stangl). 

■=^‘84. PisoN ASHMEADi, nom. nov. 

Bison pnnctidatus Ashm. Proc. TJ.S. National Mus. xxviii. 
p. 960 (1905), S (nec B. piinctvlaium Kohl, 1883). 

I cannot identify this species. 

Hah. Manila (Broicn). 

85. PiSON PALLIDIPALPIS Sm. 

Pkon pallidipalpis Sm. Jomm. Proc. Linn, Soc., Zool. vii* 
p. 35 (1863), 2- 

Closely allied to insulai'is Sm. and priscmn Turn. The punc- 
turation of the second ventral segment is microscopic. 

Hah. Ceram ( Wallace). 
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86. PiSON INSULA RIS Sm. 

Pison insularis Sm. Trans. Ent. Soc. London, p. 297 
(1869), ?. 

Yery near priscum Turn., but differs as pointed out under 
tliat species. The second ventral segment is shining and smooth. 

Hah, New Hebrides. 

^87. PiSON GLABRUM Kohl, 

Pison glahram Kohl, Denhschr. Akad. Wiss. Wien, Ixxxi. 
p, 309 (1908), $ . 

This seems to be very near insularis in sculpture; but tlie 
wings are infuscate : and either the eyes are further apa,rt on 
the vertex or the basal joints of the flagellum are shorter. 

Hah, TJpolu, Samoa {Rechinger), 

^88. Pison strictifrons YachaJ. 

Pison strictifrons Yachal, Kevue d’Entom. xxvi. p. 114 
(1907),$. 

A much smaller species than insnlaris^ though agreeing with 
it in nearness of the posterior ocelli to tlie eyes and in tlie 
smooth median segment. The description is very insiifticient. 

Hah, New Caledonia. 

89. Pison impunctatum Turn. 

PlsoQi impunctatmn Turn, Ann. k Mag. Nat. Hist. (8) ix. 
p. 200 (1912), $ , 

Probably closely allied to strictifrons^ also to irkllpemils Sm. 
From the latter it differs in the lesser distance between the eyes 
on the vertex and the smootlier median segment. 

Hah, New Guinea {Wollcmton), 

90. Pison iridipennis Sm, 

Pison iridipennis Smith, Journ. Linn. Soc., Zool. xiv. ]). 676 
(1879), c?; Smith, Descr. New Spec. ITyinen. [> 1 .‘>9 (1879), 

Hah. Hawaii; Koolau, July; Samoa. 

91. Pison tuberculatus Sm. 

Pison tuheroulatus Sm. Trans. Ent. Soc. London, p. 296 
(1869), d. 

A small species closely allied to iridipennis^ but whereas tliat 
species has in the male a short transverse ridge on the third 
ventral segment and a similar bnt less distinct lidge on the 
fourth, taherculatus has a rounded tubercle on each side of the 
third ventral segment and a similar but less distinct tubercle on 
each side of the second and fourth. 

Hah, New Zealand. 
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92. PisoN MOROSUS Sm. 

Pison onorosus Sm. Cat. Hym. B. M. iv. p. 317 (1856), 2 
(nec Smith, 1864). 

Much larger than tuberculatus^ and has no tubercles on the 
ventral segments of the male. It appears to be the commoner 
of the two indigenous species in New Zealand ; the third species, 
P. spinolm^ being a comparatively recent importation. 

Hah, New Zealand. 

93. PisoN tahitense Sauss. 

Pison tahitense Sauss. Reise d. Novara, Zool. ii., Hymen, p. 65 

(1867), 5 c?. 

Allied to P, hospes, but has the eyes nearer together both on 
the vertex and the clypeus, and the clypeus of the male more 
strongly produced. 

Hah, Tahiti ; Samoa ; Rarotonga. 

*94. Pison collars Kohl. 

Pison collare Kohl, Yerh. zool.-bot. Ges. "Wien, xsxiii. p, 337 
(1883), 5. 

The clypeus of the female is produced into an acute spine ; 
the front coarsely punctured ; the median segment shining and 
sparsely puncfcured, with a few transverse strise near the aj^ex of 
the posterior slope. 

Hah, Duke of York Island, New Britain. 

95, Pison nitidus Sm. 

Pison nitidas Sm. Journ. Linn. Soc., Zool. hi. p. 160 (1858), 

Nearest to scahritm Turn, 

Hah, Aru {Wallace)', Ke {Wallace), 

96, Pison constrictum Turn, 

Pison morosns Sm, Journ. Linn. Soc., Zool, vih. p. 85 (1864), 5 
(nec Sm,, 1856). 

Pisicm constrictimi Turn, Ann. & Mag, Nat- Hist. (8) ix. 
p. 201 (1912), d. 

These are almost certainly sexes of one species. It is nearest 
to the Queensland species, P. pimctidatum. Kohl. 

Hah. New Guinea (TfttZkce) ; Mysol (irfltoce), Mimika River, 
N ew Guinea ( Wollaston), 

97, Pison rechingeri Kohl. 

Pison rechingeri Kohl, Denkschr, Akad. Wiss. Wien, Ixxxi. 
p. 309 (1908), 5 d. 

Differs from hosjns and constricixim in the sculpture of the 
median segment and the better-defined frontal sulcus. 

Hah, XJpolu, Samoa {Recliinger) ; Tonga (ex coll, F, Smith), 
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98. PisoN HOSPES Sm. 

Pisoii Jiospes Smith, Journ. Linn. Soc., Zool. xiv. p. 676 
(1879), $ c? ; Smith, Descr. New Spec. Hymen, jd. 139 (1879), 
S C?. 

Hab, Hawaii ; Singapore {Ridley) ; Cocos Islands {Wood 
Jones), 

Probably imported into Hawaii. It is doubtfully distinct from 
P, pcdlidipalpis Sm. 


JS^ew World Species, 

99. PisoN L^vis Sm. 

Piso7i Icevis Sm. Cat. Hym. B. M. iv. p. 317 (1856), 5 • 

Hob, Georgia. 

100. PiSON CONFORMIS Sm. 

Piso7i conforinis Sm. Trans. Ent. Soc. London, p. 297 
(1869), d. 

Hah, Mexico. 

^TOl, PisoN CREssoNi Rohw. . 

Plson cressoiii Bohw. Proc. IT.S, National Mus. xl. p. 570 
(1911). 

Hah. Nicaragua. 

'’^102. PiSON’ CAMERONII Kohl. 

Pison fasciattmi Kohl, Yerh. zool.-bot. Ges. Wien, xxxiii. 
p. 339 (1883), $ (nec Badoszkowski). 

Pison caineronii Kohl, Yerh. zool.-bot. Ges. AVien, xlvii. p. 546 
(1893). 

Hah, Mexico or Peru. 

103. Pison maculipennis Sm. 

Piso7i macidipeimis Sm. Journ. o! En'tom, i. p. 80 (1860), 5 . 
Hah, Para {Bates) ; Ega {Bates), 

^104. Pison paraensis Spin. 

Piso7i parae^ids Spin. Mem. Accad. Sc. Torino, (2) xiii, p. 58 
(1851), (1853), 2. 

Hah, Lower Amazon. 

*105. Pison aureopaciale Strand. 

Pison av^reofaciale Strand, Zool. Jahrb. xxix. p. 174 (1910). 
Hah, Paraguay, 
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*106. PisoN CONVEXIPRONS Tasch. 

Piso7i convexifrons Tasch, Zeitschr. f. cl. Ges, Naturw. xxxvi. 
p. 18 (1870), ? . 

Hah. Rio de Janeiro. 

107. PisoN CHiLENSis Spin. 

Pison chilensis Spinola, in Gay, Histi. fis. Chile, Zool. vi. p. 326 
(1851), 

Hah. Santiago ; Coquimbo. 

*108. Pison areolatus Spin. 

Pison areolatus Spinola, in Gav, Hist. fis. Chile, Zool, vi. p. 327 
(1851), 2. 

Hah. Chile. 

*109. Pison variioornis Reed. 

Pison variioornis Reed, Anal. TJniv'. Chile, Ixxxv. p. 22 (1894), 

Hah. Chile. 

Pison Icetus Sni. and Pison Jiavipictus Sm., both collected by 
Bates on the Upper Amazon, belong, according to niy determin- 
ation, to the genus Scapheutes Handl., but the types apj^ear to 
be lost or have not been marked. Pison pilosiis Sm. belongs to 
the genus Pisonopsis. Smith evidently discovered his error as 
to the first two, for they are omitted from his list of the genus 
in 1869. 


Genus Pisonopsis Fox. 

1. P. clypeata Fox, Psyche, vi. p. 553 (1893), 5 6 . Nevada. 

2. P. triangularis Ashm. Ent, Mus. Philadelphia, x, p, 9 
(1899). Colorado. 

3. P. BiRKMANNi Rohw. Traus. American Entom. Soc. xxxv. 
p. 129 (1909). Texas. 

4. P. piLOSUS Sm. Ann. & ]\rag. Nat. Hist. (4) xii. p. 295 
(1873) (as Pison pilosus). Ega. 

5. P. ARGENTINES Sclirottky, Ann. Soc. Argent. Ixviii. p. 251 
(1909). Catamarca. 

6. P. ANOMALA Mantero, Bull. Soc. Ent. Ital. xxxiii. p. 202 
(1901). Patagonia. 

I have only seen P. pilosus Sm., and therefore can give no kej^ 
to the species. 

The genus is entirely American, and will probably prove to be 
nearly as rich in species on that continent as true Pison, 
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Introduction. 

The study of the development of the various groups of 
Echinoderms has attracted many workers during recent years, 
and the result of their labours is a remarkably complete and, 
on the whole, remarkably consistent chapter of embryological 
research. Only in the case of the Holothurioidea has there 
been left any considerable hiatus in our knowledge of the normal 
development of a group. Undoubtedly many causes have con- 
tributed to this defect, but chiefly it is due, I think, to the 
difiiculty of artificially fertilizing the eggs and raising cultures 
of the larvae in the laboratory. The forms hitherto investigated 
have accordingly been investigated incompletely, or they have 
been viviparous, as in the case of Synapta vivipara, or they have 
been such as present a “ shortened ” larval life and can therefore 
be retxdily reared, as in the case of Cucumaria, 

The main outlines of the development of the Aiiriculaiia are 
described in the works of Semon (12) and Bury (1 and 2), 
who both investigated the same species — Syna^Ua digitata ; and 
Clark (3) has given an admirable account of tlie embryology of 

vivlpara. It has been urged, however, with much reason, that 
the synaptas are unsuitable forms to study, on account of the 
departure of their adult anatomy from the typical Holothurian 
plan. ‘‘ The fact is that Synapta is about the worst form that 
could have been chosen to represent, the Holothurioidea. Its 
i*adial water- vascular canals are only transitory larval structures, 
and its buccal tentacles not only spring directly from the water- 
vascular ring, but, in contravention of the rule which prevails in 
all the other gToups of Holothurioidea, their number is no longer 
a multiple of five ” (MacBride, 8). W e owe to Ludwig the only 
fairly complete account of an ontogeny to which the above 
objection does not apply. His description of the development of 
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Cummaria planci (7), published without figures, and purporting 
to be only the preliuiinary to a fully-illustrated memoir, has 
generally been accepted as correct; but in the absence of his 
completed work, which wa,s never published, and in view of the 
interest of some of his results, it w.as desirable that a fresh study 
should be made. The suggestion that I should undertake this 
research and the opportunity to conduct it I owe entirely to 
Professor MacBride, whose encouragement and assistance I grate- 
fully acknowledge. 

• My work on the embryology of Cticumai'icc had been in progress 
for nearly three years, and was still in many respects incomplete, 
when I learnt that Mr. H. Ohshima, Rigakushi^ of Tokyo Imperial 
University, was engaged upon similar researches. In these 
circumstances the present short statement was prepai*ed. No 
attempt will be made in what follows to give, even in outline, a 
picture of the whole period covered by my preparations ; it must 
sufiiee to draw attention to those of my results which, on points 
of importance, either confirm or cast doubt upon the conclusions 
of Ludwig and others. 

Material and Method. 

My material consisted at first of a series of stages in the 
development of Oitciimaria saxicola^ supplied by the Marine 
Biological Association to Prof. MacBride, who handed them to 
me for examination. I have since been able to add to this 
certain stages in the development of the nearly allied C. normani^ 
adults of which species were sent to me in London. These 
animals spawned in my tanks, as I shall describe, and gave me 
the opportunity of observing the living larvae and of bridging 
certain gaps in the original series. I may say at once that 
nothing can be seen, in the living young, of the internal changes 
tliat are occurring, and that both stocks of material were fixed 
in ignorance of the great rapidity with which the early develop- 
ment takes place 

In view of the discrepancy between tlie statements made below 
and those of Ludwig, it should be noted that the fixative used 
by him was 50 per cent, alcohol followed by 70 per cent, alcoliol. 
Of iny own methods of preservation and sectioning I cannot 
treat in this place further than to say that the onl}" reliable 
fixa-tives were found to be the picro-formol-acetic mixture of 
Bouin and Flemming s strong fiuid (acting for not more than 
two hours), and that the method of double-embedding in celloidin 
and wax was always used. Special difficulties in orientation 
necessitated a modification of the latter method, and this I hope 
to describe at some length in my full account. Sections wei*e 
generally cut 6 p thick, and were stained with an alcoholic 

* Since the above was written a consignment of C. from Plymouth, 

bah provided me with abundant material tor a complete account of the development 
ot that spec'ies. The description here given of spawning, segmentation, etc., in 
C. ajiplics with eciual truth to O. saxivola. 
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solution of hj5ema.tein followed by orange- G as a plasma stain. 
The figures are all from camera-lucida outlines. 

The Liting Young. 

Spawning in every case has occurred in the night, and generally 
near midnight. On the one occasion on which a successful 
culture resulted, males and females of G. normani^ living together 
in the same tank, began to spawn within a few minutes of one 
another. In other cases isolated individuals of both sexes have 
spawned during the night ; but I could never succeed in fertilizing 
the eggs so shed by adding sperm-suspension to the watei' in 
vrhich they were. My remarks about the living larvae refer to 
the above-mentioned culture. 

The newly -shed eggs (PL I. fig. 1), taken from among the 
tentacles of the female, are undergoing, or have just completed, 
their second maturation division. They are flattened at the 
poles — especially at the animal pole, 'which tends to float upper- 
most — and enclosed in a striated follicular jelly from which the 
follicle-cells have been cast off, ’ No definite micropyle can be 
made out, but the umbilicus of the follicle, situated at the animal 
pole of the egg, almost certainly has the function of a micropyle, 
since sperms are unable to penetrate the jelly. The polar bodies 
project into the umbilicus. I did not observe the entrance of 
the sperm into the egg, (PL I. fig. 2.) 

In the segmentation which follows there is nothing of that 
ideal regularity that has been described in the case of the egg of 
Synapta The fii*st two cleavage planes are usually meridional, 
and divide the egg into four equal blastomeres, which may then 
reai'range themselves in relation to the original egg-axis (PL I. 
fig. 3 ) ; but in some eggs the first two blastomeres do not divide 
simultaneously. The third cleavage is equatorial. Subsequent 
divisions, so far as I am able to discovex*, do not follow any 
orderly scheme. They i-esult in the formation of a morula 
(PL I, fig, 4), which gives rise to a wrinkled blastula of the type 
first described by Masterman, in Crihrdla (10), and, later, by 
Gemmill, in Bdmter (5) and Formiki (6), At tlxis stage (PL I. 
fig, 5) the embryo acquires cilia, and soon after emerges from the 
egg-inembi*ane and begins to rotate slowly at the bottom of the 
culture tank, Gastrulation is marked externally bj* the smoothing 
out of the superficial wrinkles, and by elongation of the larva. 
The fulty-formed gastrula is moi*e opaque at its antei'ior (pras- 
oral) end, and in swimming this end is always upwards. The 
larvae now swim just below the surface of the water, and rotate 
slowly about their long axis — in a counter-clockwise direction as 
seen from above t. A constriction appears soon after this, in 

* This in’epjulaTitj’ is due, I think, in great part, to pob^spemiy and to unnatural 
conditions in the laboratory. In a few iiidiv.duals of C. saancola I have seen perfect 
symmetry of cleavage up to the 16-cell stage. 

' t The blast ulae of C saxicola rotate clockwise; but after gastrulation the direc- 
tion of rotation is, in the majority, reversed. I ha\e no note about the direction of 
rotation of the C. jiormani blastula. 

Proc. Zool. SOC.--1916, No. XLIY. 
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manj but not all of the larvae, near the equator, and at the 
same time the stomodteum arises as a crescentic invagination at 
the junction of the opaque and the less opaque regions of the 
body (age = 48 hours). The formation of the stomodmum pro- 
ceeds by the extension backwards of the liorns of the crescent, 
their ultimate fusion in a posterior lip, ami the in-sinking of tlie 
enclosed area. From the orifice tlius established the five primary 
oral tentacles, formed pari passu with the stomodieum, soon come 
to project. They are tipped with little hyaline excrescences, 
and can be entirely withdrawn into the stomodseum. (PL I. 
%. 6 .) 

During the completion of the stomodseum the primary tube- 
feet make their appearance as two circular depressions in the 
ectoderm ; and from this time onwards the asymmetry of the 
larva (comparable to that of the Auricularia “pupa”) is manifest. 
The stomodseum lies, very obviously, to the left of the median 
ventral line as determined by the tube-feet, and of these latter 
the left is placed further forward than the right. It is interesting 
to note that Ludwig describes the I'lght primary tube-foot of 
Q, planoi as being the more anterior of the two. Fig. 6, which 
is of the coiTesponding stage in (7. saxlcola, shows the displace- 
ment of the stomodaeum, but a less- than -average displacement 
of the podia. 

No further external change, except growth of the tentacles 
and the tube-feet, occurs during the free-swimming life of the 
animal. The ciliation of its surface is uniform at every stage : 
there is no >segregation of the cilia into bands as there is in the 
larva of C. 'flanci (Selenka, 11). On the fourth and fifth days 
the larvae still swim near the surface, but towards the end of the 
fifth day they tend to sink to the bottom and settle down upon 
their oral tentacles. Beyond this stage I shall not, at present, 
follow their development. 

Formation and Segmentation op the Coelom. 

The segmentation cavity appeal's during the formation of tlie 
wrinkled blastula fi*om the solid morula. It is at first empty, 
i, e. it contains nothing that is coagulable by any of the usual 
fixatives — and no cell-communications exist, sucli as are required 
by Sedgwick’s conception of the blastula as a syncytium. Mesen- 
chyme and “blastocoel jelly” appear simultaneously. later and 
seem to be identical, the processes of the cells merging iudistiu- 
guishably, in sections, into’ the reticulations of the jelly, the 
interstices of which are filled with oil droplets. Since, howevei*, 
this oily yolk uniformly fills the spacious blastocoel of later stages, 
it would seem that it must be contributed in part by cells other 
than those few which are found in it, and the fact, among others, 
that in the bla.stula there occur rounded, enucleate fragments of 
cytoplasm supports this view (fig. 5, -f-). 

It was stated of C, by Ludwig, that mesenchyme and 
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ectoderm formed a single tissue, and' this is observable in the 
later larval stages and the pentacula of G, saxicola and O, normani. 
Of these species up to the third day stage it is certainly not true, 
the ectoderm, except near the blastopore, being a definite, single- 
layered epithelium. IMy preparations do not confirm the same 
author’s further statement that mesenchyme originates from the 
definitive ectoderm (except for the above-mentioned cytoplasmic 
fragments, and except in unhealthy or abnormal individuals). 

The fully-formed gastrula is very remarkable *(P1. I. fig. 7). 
The archenteron is deeply invaginated and forms a flattened, 
thick- walled vesicle. In one lateral aspect (as made out from 
sections) this vesicle is almost circular ; at right angles to this 
direction it is seen edgewise, and appears dumbbell-shaped in 
section owing to the central inflection of its flattened sides. Its 
cavity, in other words, is a disc with a thickened perij>hery except 
where this is interrupted by the blastopore. I have found this 
stage in both the species examined. 

The details of the process by which the primary coelomic 
pouches are formed from the archenteron I am unable to give. 
What is certain, however, is that the water- vascular system, the 
posterior (perivisceral) coelom, and the gut are derived, in the 
order named, from successive regions of the archenteron, be- 
ginning at the anterior end. At the stage shown in fig. 8 the 
primary pouches are already present as thick- walled vesicles, still 
in connection with the gut and vrith one another. The large 
anterior pouch gives rise to the stone-canal and to the rest of the 
water- vascular system, and may therefore be supposed to represent 
anterior coelom ‘plm hydroeoel. It is a flattened sac which crosses 
the larval axis obliquely and curves back to communicate with 
the posterior coelom, Nine sections on either side of the one 
figured show these two sacs in the same relative positions, but 
their connection with one another persists through only three 
sections in all, and the posterior coelom communicates with the 
gut in one section only — that next to the one figured. 

Apparently this state of aflfairs has been brought about by an 
S-shaped bending of the whole of the archenteron at right angles 
to its plane of flattening, coupled with a pinching-off of its 
anterior three-quarters proceeding inwards from opposite edges 
of the original disc. 

This stage I have seen in Q, iiormani only. 

There is no indication yet of the position either of the madre- 
poric pore or of the stomodfeuni, and it is therefore impossible, 
in the absence of annectant stages, to determine with certainty 
the dorsal and ventral sides of the larva. It will be remembered 
that in Bynafta the coelom is described by Selenka as being 
budded off dorsal wards from the archenteron, and a similar 
orientation has been ascribed to the primary vesicle in C. pkmci 
by the same author, and in Holothid'ia florid<ina by Ed'wards (4). 
Ludwig states, without giving the grounds for his opinion ; 

Das Hydro- Enterocoel liegt nicht, w’ie Selenka angiebt, 

44 ^ 
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atifanglich, d. h. so lauge es noeh mit dem Urdarme zusamineTi- 
haiigtj dox'salwfirts von diesem um erst nacli seiner Abschniirung 
an dessen linke Seite zu riicken, sondern befindet sich von vorn- 
herein an dieser Seite.’’ 

Bjtlie middle of the third day the formation of the stomodssum 
has begun and the segmentation of the coelom, in O, normani^ is 
complete, though in some larvae the connection between hydrocoel 
and posterior coelom is not yet lost. The hydrocoel still points 
forward in the axis (roughly speaking) of the animal, and from it 
project on either side the rudiments of the radial canals and of 
the oral tentacles (PL II. hg. 9). The posterior part of the anterior 
vesicle is now bent, at an obtuse angle to the hydrocoel, towards 
the dorsal body- wall, and in many larvae has acquired an opening 
to the exterior — the madreporic pore. There is only a very 
shallow invagination of ectoderm in the formation of the opening, 
and it will probably be correct to regard the whole of this postero- 
dorsal limb of the water -vascular system, which is later converted 
en Hoc into the stone-canal, as being homologous with the 
anterior coelom of other Echinoderm larvse (c/. Bury, 2). At this 
time — as also, more markedlj', in the next stage — there is no con- 
tinuous clear lumen in the hydrocoel, the stone-canal, or the 
posterior coelom, and it is doubtful, I think, whether the madre- 
poric pore ever functions. Even after the tentacles ai’e W’ell 
established, and can be protruded and retracted, their luxnen is 
obliterated in some places by the vacuolated inner ends of their 
cells. 

The relation of the tentacle-rudiments to the undifferentiated 
residue of the hydrocoel is precisely similar to that of the rudi- 
mentary radial canals, with which they alternate. There is no 
association among any of the ten outgrowths to indicate their 
future arrangement with refei^ence to the water-vascular ling. 
This is a stage obviously somewhat later than the most advanced 
three-days-old larva of G. planci described by Ludwig, in which 
the hydrocoel had the shape of an irregular horse-shoe, slight out- 
pushings of which were identified as the rudiments of the radial 
canals. In C, normani there is a complete suppression of the 
typical curved hydrocoel crescent, owing to the large size and close 
crowding together of its lobes, and to the thickness of their walls. 
On this account the interpretation of this stage is peculiarly 
difficult in the absence of intermediate stages between it and the 
one next following. My identification of the hydrocoel lobes in 
fig. 9 must therefore be considered as being provisional only, and 
it must be pointed out that it is based upon the determination 
of the point of closure of the ring-canal on the following day — 
which I have only made out in C, saxicola. 

The Pentacula op C. saxicola. 

The third-day (65 hours) larva of C. saxicola shows a consider- 
able advance upon the last stage described. The stomodfeum 
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forms a spacious oral atrium into which the five tentacles project, 
and the ring-canal now suirounds the anterior end of the gut, its 
plane being inclined to the larval axis (as in C, planet) in such a 
way that its dorsal part is neai*er the anterior end of the animal 
than its ventral. It is possible now to identify the radii and to 
determine the point of closure of the ring. In six of my pi^e- 
parations of this stage the ring is still open in the left dorsal 
inte^'radius. 

Radial canals and tentacles are given off alternately from the 
ring, but there is already discernible, in some individuals at any 
rate, the beginning of that curious grouping of tentacles which 
is found in the later pentacula. Of the radial canals the mid- 
ventral is much the largest. It projects directl}’ backwards from 
the ring-canal, and has at its postes-ior end a rhombic dilatation 
the two laterally directed angles of which represent the internal 
rudiments of the primary tube-feet, which are thus, from their 
first appearance, not terminal (PL II. fig. 10). In C. planet, 
C, hiTchshergit, Holothuria treimda, Psoliis fahricii, and Phyllo- 
the first two podia have been desciibed, by various 
authors, as arising simultaneously from the posterior end of the 
mid-ventral radial canal, Holothuria floridana being exceptional, 
in that it forma«at first a single terminal tube-foot on the mid- 
ventral canal (Edwards, 4). 

The I'ight and left dorsal I'adial canals project outwai*ds in the 
plane of the ring-canal, and their ends have already begun to 
turn backwards ; the lateral ventral canals are short, blunt, and 
unbent. There is no difference in the degree of development of 
the five tentacles. In those larvm in which the ring-canal is 
closed a small blunt outgrowth — the rudiment of the Polian 
vesicle — has appeared on the posterior wall of the ring at the 
point of closure ; but whether this belongs to the dorsal or 
to the ventral limb of the hjdrocoel I find it impossible to 
determine. 

The relations of the stone-canal are what they were in the 
last stage described. At about the middle of its length, howevei*, 
there is now a slight enlargement of the lumen, caused by an up- 
pushing of its antero-dorsal wall. This marks the point at which 
the secondary madreporite (Madreporenblase of Ludwig) will 
later be formed. 

On the fourth day (84 hours) the water-vascular system presents 
an interesting transition stage, in which the three more dorsal 
tentacles are connected with the radial canals from -which they 
spring in the adult, while the two more ventral ones still retain 
their interradial communication with the ring-canal. As in 
<7, the left dorsal radial canal has appropriated two 

ten-bacles and the right dorsal canal only one — that which was 
developed in the right dorsal interradins. The two lateral 
ventral radial canals have no tentacles associated with them, 
those developed in the ventral interradii being appropriated later 
by the mid-ventral canal, to which, indeed, their bases already 
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Vegin to be approximated (PI. II. fig. 11). Wliat may be the 
mechanics of this migration of the bases of the tentacles finm 
the ring to the radial canals I can only surmise. I conceive it 
to consist essentially in the conversion of those areas of the wall 
of the ring which immediately surround the bases of the radial 
canals into the walls of the canals themselves, which are growing 
I'apidly at this time. 

While a full discussion of the significance of these arrange- 
ments cannot be attempted in this place, it may be well to call 
attention to the fact that the speculations of Semon as to the 
phylogeny of Holothurians were in great part founded upon the 
assumption that the alternation of the tentacle lobes of the 
hjdincoel with the radial canals, observed in Synapta,, was a 
constant feature of Holothnrian ontogeny. This assumption was 
controverted by Ludwig, who, after examining an eight-day larva 
of C. pimici as his earliest stage, had the assurance to assert that 
the tentacles arose from the ntdial canals and not from the ring. 
A careful perusal of the same author’s second paper, in which 
earlier stages are described, makes it appear doubtful whether 
the first appearance of the tentacles w-as ever observed by him at 
all. The question therefore still remains to be solved : Which is 
secondary, the alternation of the tentacles (as lobes of the 
hydrocoel) with the radial canals, or the adult condition in which 
they are outgrowths of the radial canals I 

Text-figure 1. 



Diagram showing the relation of the various derivatives of the hydrocoel in 
(A) JBiolothuria Jloridana and (B) Ciic'amari&, 

For explanation of lettering see p. 640. 

A comparison of the arrangement of the primary tentacles in 
Holotkuria floridmia, according to the account of Edwards (4), 
with that in Ciicmnaria perhaps throws some light on this matter 
(text-fig. 1), In the development of that animal, as in Cucumariaj 
there is an asymmetrical disposition of the tentacles in relation 
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to tlie radii, but the disposition is totally different, and in addition 
the Polian vesicle is in the left ventral interradius. The two agree 
in one respect only : the tentacles alternate with the radial canals, 
Edwards did not attend, apparently, to the place of actual origin 
of the tentacles, and a clearing up of that point would be valuable. 

The present paper, demonstrating, I believe, that there is a 
primary alternation of tentacles and radial canals in two species 
of Ciicnmaria^ seems to support the assumption made by Seinon, 
whose phylogenetic speculations, however, I am not concerned to 
defend. 

The only other feature of the fourth-day larva to w’hich I 
shall allude is the condition of the stone-canal. In the position 
W’here, on the third da}-, a slight dilatation was observed, there 
is now an area of the antero-dorsal w’all of the canal in which 
the cells have become large and clear, the cells of the other walls 
of the canal remaining columnar and closely packed. The 
appearance of cross-sections through this region is now very 
characteristic (PI. II. fig. 14) owing to the crowded, darkly- 
staining nuclei in the postero- ventral and lateral walls of the 
tube. Examination of later larvae proves that we have in this 
swelling-up of certain cells of the stone-canal a preliminaiy stage 
in the thinning-out of the part affected to form the vesicle 
noticed by Bury (2), Ludwig (7), and MacBride (8 & 9), w’hich is 
converted into the internal madreporite of the adult. It wull be 
clear from my description of its mode of origin that Bury’s view 
that this vesicle represented the anterior coelom is incorrect. It 
is, on the contrary, a secondary differentiation of the stone-canal. 
In this conclusion I agree wdth Ludwig, 
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EXPLANATION OF THE PLATES.! 

Lettering. 

A.j anterior; anus; Ae,^ ai-clieiiteron ; «+/<.. anterior coeloin pJits Iijdroeoel; 
6/., bUustopore ; blc.: blastocoel ; D., dorsal ; c?. (following tLo abbreviation for a radial 
canal), tentacle projecting doisahvards from the radial canal indicated ; ecL, ectoderm ; 

egg-membrane ; epineural space; yv/,, follicular jelly ; .9^., gut; L.,left; 
XD., left dorsal radial canal; XT., left ventral radial canal; mesenchyme ; 
nip.p.f madreporic poie; .Tir., mid-ventral radial canal ; MVL and AfUr., primary 
tentacles developed to the left and right, respectively, of the 3IV, canal ; MVljp, 
and MVrp,, first pair of podia developed from the left and right sides, respectively, 
of the iirr. canal ; P., posterior; p.i., polar body; p.c., posterior coelom; p.o.2., 
pra3-oral lobe; P.v., Polian vesicle; R., right; JBX., right dorsal radial canal; 
r.«., i-adial nerve; J2K, right ventral radial canal ; s.c., stone-canal ; 8p., spei-mato- 
zoon ; Stem,, stomodjeam (oral atrium) ; tentacle ; Y., ventral ; v. (following the 
abbreviation for a radial canal), tentacle projecting veutrahvards from the i-adial 
canal indicated ; tc.v.r., ring-canal of the water- vascular system. 

Plate I. 

Fig. 1. Ciwumarla normani. Unfertilized egg seen from the side, 

2. C, normani. Animal pole of the same egg. Leitz. obj. 6, oc. 3. 

3. C. normani. Four-cell stage, 

4. C- normani. Early morula seen from above. 

5. C. noi'^nani. Section through the wrinkled blastula, showing at -f a 

c^iioplasmic inclusion. Leitz obj. 6, oc. 3. 

. 6. C. san'icola. Fourth-day larva, drawn from a preserved specimen. The 

tentacles are withdrawn within the stomodajum, and two of their tips 
only can be seen. Note the position of the stomodseuni on the left side 
of the larva. 

7. C. normani. Longitudinal (? coronal) section through the fully-foraied 

gastruia. The cavity of the archenteron is encroached upon at * by the 
inflected middle part of one of its flattened walls. 

8. C. noi'mani. Longitudinal (r sagittal) section of a free-swimming larva 

44 hours old, showing the first stage lu the segmentation of the coelom. 
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Pl.iTE II. 

Fig. 9. C. normani. Graphic reconstruction (bj' superposition of camera lueirla 
outlines) of a larva on the mnldle of the third day, viewed from the left 
side. The reconstruction was arrested at the median plane in the case 
of the body-wall, the gut, the ventral horn of the posterior eoeloin, and 
in the neighbourhood of the madreporic pore, so that these are seen in 
section. The hydrocoel is seen in its outer aspect — /. e. its concavity is 
ton ards the right. The large anterior lobe is the mid- ventral canal. 

10. C. saxicola. Coronal section of a fourth-day larva to show the relation of 
the rudiments of the primary podia to the mid- ventral canal. 5s ote that 
the radial canal is solid at this stage. 

11-14. C. saxicoJa. Four transverse sections through a fourth-daj’ larva to 
show the relation of tentacles to radial canals. Figs. 11-13 are of con- 
secutive sections ; one section is missed between 13 and 14. The order 
of the sections is from the posterior to the anterior end of the larva. 

15. C. s<(xicola. Coronal section through the stone-canal of the same larva 
as fig, 10. Leitz 2 inm. apochr. obj., comp. oc. 6. 
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31. Studies on the Anoplura and Mallophaga, being a 
Eeport upon a Collection from the Mammals and 
Birds in the Societv^s Gardens. — Part By Bruce 

P. Cummings^ British Museum (Natural History)!. 

[Received August 4, 1916: Read November 21, 1916.] 

(Text-figimes 1-36.) 

Ikdex. 

SrSTEMATiC : 

AtMtcpciis , gen. n 

A. difficilis, &p. n 

yeophilopterits, gen. u 

Ihidoeciis, gen. n 

I.fiaviis, fep, n 

Dollahella^ gen. n 

StrMthioHpeurns, gen. n 

Steuctuke. 

Snodgrass (1), in 1899, pointed out certain broad features of 
divergence in the internal anatomy among the larger divisions 
of the Mallophaga, such as the Amblycera, the Ischnoceia, and 
the family Trichodectidas. Becently, Harrison (2) has claimed 
the esivstence of a large accessory sac of unknown function in 
connexion with the male reproductive organs as the chief and 
most reliable character for separating the family Boopidie from 
all other Mallophaga. In 1910 Mjbbergs sketches of the male 
reproductive system in several Mallophaga (6) offered the sys- 
teinatist an inducement to compare such organs as the vesicula 
seminal is, the ductus ejaculatorius, and the sperm atheca, in order 
to discover the extent of their divergences in different species and 
genera. In the following paper some evidence on this subject 
is brought forward. So far from there being a monotonous 
uniformity in these internal oi'gans, the differences are such as 
no student of these little parasites can afford to neglect. The 
ultimate systematic value of such charactei’S can only he esti- 
mated after many more dissections ; but whether it be great or 
small, the considerable difference in the form of the vesicnia 
between the two Owl Philopteri — FhiloiJiemis cehlehracliys and 
P. cursor , — to take an example, is one which cannot be satis- 
factorily ignored and which conveniently falls within the province 
of the systematic writer to record. 

Methods* 

All chitinous parts were studied after hot caustic potash had 
cleared away the soft parts. For an examination of the soft 

* Part I. appeared in tlie P. Z. S. 1916, p. 253. 

f Published by permission of the Trustees and communicated by the Secketabt. 
[Owing to the illness of Mr. Cummings, the final proofs of this paper have been 
corrected, and the magnifications of the figures worked out, by the Eev% James 
■VVaterston, B.D., B.Sc., of the Imperial Bureau of Entomology. — E pitoe.J 
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parts, fresh material was not available ; but it was found that 
good results may be obtained with well-preserved spirit material 
if the specimens be plunged for a few minutes in caustic potash, 
to destroy the connective tissue, and then soaked for twelve hours 
in glacial acetic acid, transferred to absolute alcohol, dissected in 
oil of cloves, and mounted in Canada balsam. 

For sectioning, the specimens had been fixed in Carnoy’s 
solution (Formula No. II.), which proved, however, to be not 
very sHti^factoiw, For imbedding, Awati’s methods, detailed in 
the P. Z. 8. for 1914 (p. 686), were followed, the sections being 
stained in the ordinary way with Ehrlich’s Hematoxylin, Eosin, 
or Orange G. I am much indebted to Mr. C. A, Gunns for 
assistance in section-cutting, 

[In none of the figures which follow of the male reproductive 
system and copulatory apparatus are the muscles shown, and in 
some the exact position of the entry of the vas deferens into the 
diicUts is not given because, as a rule, in most of the dissections 
this could only be made out with the greatest difficulty on account 
of the delicacy of the vcls deferensT^ 


• Family Philopterip.®. 

The Owl Philopteri. 

Piaget (3) grouped the Owl Philopteri together, under the 
general name “ Btrigicolaa.” For convenience, this plan may 
still be followed. But these Owl parasites cannot very easily be 
separated ofi' as generically distinct from the Philopteri of Birds 
of Prey, with wdiich they show certain affinities. Within them- 
selves they fall into three distinct types, as pointed out by 
Prof. Y. L. Kellogg (4), represented by the following three 
species : — P. rosiratus Nitzsch, P. cehlehracJiys Nitzsch, and 
P. cursor Nitzsch, 

The following four species vrere included in the collection : — 

Philopterus rostratus Nitzsch (5, p. T6). 

45 $, from the Barn-Owl, Flammeajfammea (Linn.)*^'. 

Dissections were made from male material kindly handed over 
to me by Mr, Waterston. 

Philopterus cursor Nitzsch (5, p, 75). 

Several specimens of both sexes, from Buho maculosus (Yieill.) 
(S. Africa) and B, ascalaphus (Savign.) (Egypt). P. cursor has 
been further recorded from B, capensis Smith, P. virginianus 
(Gmel.), Asio accipitrinusy A, wilsontanm (Less.), and A, galapa- 
gensis (Gould). 

'* [The parentheses .around the names of authors placed after scientific names in 
this paper are used in accordance with Article 23 of the International Kules of 
^Nomenclature (Proc. 7th lut. Cong. Boston, 1907, p. M (1912;). — Editoe.] 
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Philopterus ceblebrachys Mtzscli (5, p. 77). 

Many examples* male and female, from Xifctea nycteci (Linn.) 
and Strix aluw Linn. This very distinct round-headed species 
has been reported also from Xyotala tengmahni (Gmel.), ^uiniia 
ulula (Linn.), and others. 

Philopterus Athene Mjdberg (6, p. 115). 

Many examples of both sexes, from Athene noctiia (Scop.) 
(Cairo). Mjdberg’s specimens came from Athene glaitx (Savign.). 
The British Museum possesses specimens presented by the Hon. 
N. 0, Rothschild, and taken on an unidentified Owl in Abyssinia. 

Male Reproductwe System of Owl Philopteri, 

Of the three species dissected — P, cursor^ P. cehlehrachys^ and 
P. athene^ the vesiculm of P. cursor and P. athene are somewhat 
alike, wdiile that of P. cehlebrachys differs strongly from both : — 
Philopterus cursor (text-fig. 1). — There are the usual two 


Text-figure 1. 



Philopterus cursor. Mule reproductive system and copnlatory apparatus. X 100. 

T. testis. TD. vas deferens. VS. vesieula seminalis. P. ductus. BP. basal 
plate, a. transverse piece, P. paramere. JEP. endomeral plate. 

pairs of testes, large pear-shaped organs, the round ends 
approximated and united by a commissure. The resicula semi- 
nalis in a Philopterus of the cursor type, perhaps P. nudipes P. 
from Asio sp., is a large oval organ of much the same form 
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as that figured by Snodgrass (1, pi. xiii. figs. 7, 8, 9) for Coljjo- 

cephctliim flavescens and Eurymetopus taiirus. In F, cursor, on 
account of the swelling out and rounding of the two separate 
sacs of which the vesicala is composed, it approximates to the 
form of the vesicida in P. cehhhrachys (text-fig. 2). Note the 
relatively small size. 

Philopterus cehlehrachijs (text-fig. 2). — In outline the vesicula 


Text-figm’e 2. 



Philopterus cehlehraclt^s, Male reproductive S5’'stem and copulatorv apparatu'?. 

X 100. 

T. testis. TO. Vesicnla seminalis, rT). vas deferens. U. ductus. BP. basal 
plate. forked rod. a. trausverse piece. P. paramore. JEF. endouieral 
plate. 

resembles Minerva^s helmet. In between the rounded posterior 
“• horns,’’ which sweep backwards and outwards, the ductus enters 
and swells out at once into an oval form. 


Male Copulatonj A 2 y 2 xiratus of the Owl Philopteri, 

Philopterus rostratiis (text-fig. 3). — Distinguished by the 
unusually long parameres in proportion to the basal plate, a 
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feature which separates the species from all other Owl Philopteri 
so far examined. Basal plate : Bather short, broad ; lateral 
margins strongly chitiiiised along posterior half. The hind 
margin juts out medially into a prominence beneath the endo- 
meral plate. Farameres: Elongate rounded rods, graduated to 
a slender distal end, and slightly curving imvards towards one 
another. Endomeral plate : Quadrilateral, as broad as the basal 
plate to which it is attached, and about half the length of the 
parameres. The* endomeral plate has a marginal band which 

Text-figure 3. 



I^ltUopferus rostratns, Male copulatovy apparatus. X 200. 

BF. ba^al plate. FB. forked rod, J7P. eiidoraerul plate. F. paraiuere. 


along the lower side deepens considerably in the middle part, 
where it bends upwards between the parameres and sends back- 
wards across the plate two diverging splints. Each of these runs 
halfway along the oblique base-line of the articular surface of the 
paramere. The forked rod (see text-fig. 1) is homologous with 
similar parts in P. cursor, F. cehlehrachys, and F. athene (see 
text- figs. 1-3). 
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Philopteriis cm'sor (text-fig. 1). — Bmal plate i Compared with 
parameres this is very long indeed, fairly broad, the lateral 
margins divergent from in front posteriorly. Parameres ; Short, 
inwardly curved, flattened, with acute tips. Eniomeral plate : 
Tiiis runs out between the parameres into a broad rounded apex. 
There is a median longitudinal groove and a transverse groove 
cutting the former at halfway, dividing the plate into four sections 
of the shape seen in the figure. Under a high power there are 
visible on these areas eight white spots, probably representing the 
alveoli of minute sensory hairs. There are three of these in each 
posterior area and one in each anterior area. The forked rod 
is thinly chitinized, but recognizable. The two small nodular 
swellings at “ a ” are ridged and densely chitinised, and may be 
homologous with the parts similarly lettered in P, ceblebrachys 
and in P. asturinus with the penis. 

Philopterm ceblehrachys (text-fig. 2). — Basal plate : About 
four times as long as the parameres. The posterior half is 
broader than the anterior half, and possesses strongly chitinised, 
pai'allel, lateral margins. Parameres : Quite short, stout, slightly 
incurved. Endomeral plate : Broad behind, nearly as long as 
parameres. Posterior latei'al angles rounded. A narrow band 
runs along posterior margin. Lateral margins straight, con- 
vergent anteriorly. Anterior margin short, straight, each 
anterior lateral angle produced into an outwardly curved 
process. Forked rod well developed, the handle of the fork 
incompletely fused, indicating its originally double nature. The 
transverse piece is homologous with the part similarly shaped in 
P. atkeiie, 

Phihpterim athene, — ^This resembles the apparatus of P, cehle- 
hrachys. In length of the head this species recalls P. rostratiis ; 
in the form of the veslcula seminalis it approximates to P. cursor, 
but the vesicula of P. rostratus I have not yet been able to 
examine. Basal plate and Parameres : As in P. cehlehrachys. 
Endomeral pZtfie ; As in P. cehUhrachys, except for the concave 
posterior margin. Forked rocZ”: Represented by two rods 
converging posteriorh’. The transverse piece : This is obviously 
homologous V ith the part so named in P. ceblehrachys, but each 
half is concave and not straight. 

The 2roiith ' parts of Philopterns ceblebrachys. — Lyriform 
organ : Anterior cornua short and bioad ; posterior cornua 
absent. Labium : A labial sclerite is present, as in Trichodectes 
gastrodes Cummings (7, p. 99) and in Goniodes falckornis Nitzsch 
(Part I. p. 287) ; its posterior cornu on each side curves outwards 
and stops at the base of the paraglossa ” ; the transverse bar is 
short and situated far forward, near the front margin of the 
labium ; anterior cornua absent. 
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The Beceptaculitm seminis, 

Pkilopterus eehlehnichpB (text-fig. 4). — Piaget (3, p. 30), in 
describing this species, says : — “ A la face veiitrale deux bandes 
longitudinales sur les cotes de la valvule qui est peu visible, et 
deux taches arquees dos a dos, avec un petit cercie de chitine en 
avant.” As Mjdberg points out (6, p. 256), this petit cercie de 
chitine,” figured by Piaget in several species, is not a superficial 
character of the exoskeleton, but a part of the reeeptaculum 
seminis strongly chitinised and showing through the integument. 
The reeeptaculum consists of a small more or less circular sac of 
soft delicate tissue carried by a dark-brown thickly -chitinised 
calyx at the end of a fine duct leading into the genital chamber. 

Text-figure 4. 



Pkilopterus eehlehrachi/s. lieceptiiculuiii X10C» 

ts. s»ac. C calyx. D. duct. 

Mjoberg calls this a kreisrunde Chitinscheibe,” and figures it in 
yirmus lineolatibs just as if it, indeed, were a fiat circular disc on 
one sitle of the base of the sac. In P. ceblehrachys the calyx is a 
saucer-shaped piece of chitin with a i‘im. The duct enters through 
the centre of its membranous bottom and debouches at the tip of 
a large chitinous cone, which overtops the side of the calyx and 
at its base is continuous with the calyx, so that in optical section 
it looks as if the bottom has been pushed clean through the 
centre. 

In an Owl Pkilopterus of the cursor type, from Asio otus, the 
calyx differs from that in the preceding in several respects. The 
outer surface is closely striated in a more or less longitudinal 
direction, the constriction below the rim is deeper, and the 
‘‘cone” is parallel-sided at its upper end and has a truncate 
broail top. 

Proc. Zoon. Soo. — 1916, Xo. XLV. 
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The text'figiire should be compared with those of Ihidcecus and 
Keopltilopterus (p. 672). Relatively, the calyx in the Philopteriis 
species is much wider across and shallower, and the chitin is of 
an entirely different consistency, being dai*k brown, rather thin, 
but very fiinn. 


The Philopteri op Birds of Prey. 

Future research may bring the Philopteri of the Owls and the 
Birds of Prey into closer relationship — a result which, according 
to modern views on the classification of birds, ^vould lend no 
support to the theory that the phylogeny of total obligate 


Text 'figure 5. 



Fhiloj>teriis ashtNniis^ reproductive systeii> and copulatory apparatus. 

1. ventral* X 100; 2* dorsal, X 150. 

T. testis. VS. vesicula seminalis* PD. vas deferens. J5P, basal plate. D. ductus. 
JP*. parumere. JEP. ei^omeral plate, Pe^^.petli'^. 

parasites like Anoplura and Mallophaga will assist in the 
unravelling of the phylogeny of theii* hosts, as ornithologists 
present a solid front against the old position of the Owls among 
the Birds of Prey. Between the two groups there is a strong 
likeness, for example, in the male copulatoiy appai'atus. 


Philopterus platystomus Kitzsch (5, p. 69). 

Females and larvie from Buteo einjihronotiis (King) (Argentine), 



FROM THE SOCIETY S GARDENS. 


651 


PaiLOPTERus PiCTUS Giebel (5, p. 68). 

1 c? & 1 2 from Aqiiila chrysaetos (Linn.). 

Philopterus astueixus Mjoberg (6, p. 112). 

Males and females rather plentifully from the Goshawk {Astm* 
palunibariiis (Linn.)), 

This species comes close to Denny’s type-specimens of P, nisi 
from Accipiter nisiLS (Linn.), which Piaget — I do not know with 
how much reason — synonymises with P. gomrhynchus. 


Text-figure 6. 



Fhilopterus astiirinus. Alimentary canal. X 70. 

O. cesopliagus. C. ciecum. Cr. crop. V. ventriculus. JR. rectal glands. 

Male Reproductive System and Copiolatory Apparatus (text-fig. 5). 

-Testes and vas deferens as usual. The vesicida seminalis is a 
little elongate, of the shape given in the figure. Basal plate ; 
Short and broad, lateral margins well chitinised along whole ^ 
length, slightly convergent in front. Paixtmeres ; Short, stout, 
curved, very much as in the Owl Philopteri (except P. rostratus), 
Mesosome : Ventrally, running out from the posterior margin of 
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basal pla te, is a sliui't stout peiiis-like tube formed of two distinct 
longitudinal liah'es. Each half is densely chitinised and dark 
brown in colour, and at the base spreads out towards the base 
of the ]>aramere. This tube is perhaps homologous with the 
transverse piece of P. cehlehmchys and other 0%vl Philopteri (see 
text-hgs. 1 & 2). The endomeral opiate corresponding with the 
same p’ece in the Owl Philopteri overlies tlie rest of the niesosonie 
and bridges across from the base of one paramere to the other. 
The ductifs ejcwulatorius runs in imder the bridge,, The endomeial 
jilate may either consist of two pieces superimposed upon one 
aaiotber — viz., the deeply bifid band marked in the text-figure 
and the plate above this stretching across from paramere to 
paramere ; or these parts may only be sculpt ui-ing or local thick- 
eniiii^s in the same plate of oliitin. 

Alintentary Canal (text-fig^ 6). — This belongs to the common 
Ischnocemn type figured by Snodgrass ( 1 , pi. xi. fig. 11). But the 
crop is longer and narrow, and in the ventriculus immediately 
behind the two anterior cieca there is a deep constriction, below 
which the venti'icidm is bix)ad and spacious. 

The Philoptebi of Ducks, Geese, anp Swans. 

This interesting group of IVIallophaga was first seriously tackled 
by Giehel in the ‘ Inseota Epizoa,’ 1874 (5, pp. 113-1 16), in which 
eight distinct species are described, including the typical Philo- 
pttrus ictero/Jes, Denny (8, pp. 95 4$ 99) described two other 
species — P^ cyfjiii from Cyyiius bevncki Yarr. and P. chryso- 
jfhthalmi from Glaucion clanyula (Linn,) {Cla^ignla chryso- 
jJdhahni), By I'efereiioe to Denny collection, now in the 
Britihh IMuseiim, his “ 2), chi'ysophikalml ” proves to be an 
Accipitrine parasite, probably P, picius^ a straggler perhaps 
upon the Golden-eye Duck ; or Denny may have njisread 
or coijfusetl liis label, niistakinsr ‘‘Golden-eye” for “Golden 
Eagle.” C^iebei i*emarks, of the form figured and described by 
Denny under the name I), icierocles^^ that “ seine Abbildung 
giebt so erbebiiciie Difiei-enzen an, dass man gereclite Zweifel an 
der Identitat erhelien kdnnte.” I have examined Denny's spe- 
cimens, and find, as Giebel suspected, that Denny did not have 
P. icierodes before him. His specimens belong to the form 
%\hich, until tlie types of Giehel and Nitzscli can be re-examined, 
I propose to identify with Giebel’s P. ferriiginetis, Piaget ( 3 , 
pp. 113-116) was imperfectly acquainted with these Duck 
pai-asites. He describes and figures true P. icierodes^ I think 
correctly, although the sketch of the terminal segments of ^he 
abdomen of the male (pi. x. fig. 1 a) appears to show the remark- 
able structure on the endomeral plate described below and called 
the effractor, which is present in P. ferrvgmeus but absent in 
P. ictarodes. Piaget did not know any of Giebefs species, and 
subsequent authors have labelled all Philopteri fi'om Geese and 
Ducks P, icterodes. 
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Through the generosity of Mr. "Waterston I have been able to 
prepai'e, dissect, and mount a considerable number of Philoptei-i 
of this group from a variety of hosts, the following distinct 
species emerging as a result : — Phllopterns cygni D. (on Swans), 
P, hrunneiceps G. (on Geese), P. icterodes X. (on different species 
of Ducks), P.ferriigineus G. (on Ducks), P. obtiisus G. (on Soma- 
teria mollissima (Linn.)), and a species taken on the Pochai'd, 
w'hich I cannot name satisfactorily and must therefore regard 
as new. 

The whole group, for which tlie new genus Anaicecifs is 
proposed, is a remarkably compact one, and the species com- 
prised ill it are all closely related and sometimes with difficulty 
differentiated one from another ; so thatGiebels specific diagnoses 
are of little assistance, even for the purposes of identification. 
Further, avS straggling occurs so frequently from Duck to Duck, 
it is unsafe to rely for help upon the hosFs name. 

The above identifications, thei-efore, must be accepted with 
reserve. Eather than give new names, it has appeai'ed better to 
perpetuate the old where that was possible, at the same time 
figuring the parts important for the differentiation of tlie species. 
In the future,* should the types of Giebel and of Xitzscli become 
accessible, these decisions can be revised if necessary. 

Anatoecus, gen. nov. 

Head distinguished by the characteristic alationof the clypeus, 
by the presence of two small peg-like spines clorsally (one on each 
side of the posterior apex of the signatuml jfiate ^*), by the 
unusually short antenna^ and the modified lyrifoi-m organ. 
Abdomen characterised by the form of the lateral tergites, which 
in segment 1 meet each other in the middle line. In subsequent 
sections, except the last, the tergites leave an uncovered median 
field. In the male copulatory appaiatns, the fusion of the 
parameres distaliy with the pseudopenis, the foi*m of the latter, 
the endomeral plate, and sac are also good generic characters. 
Finally, the form of the vesiadti seminalis and the extremely 
short dnctm must be included. 

Small ectoparasites, infesting S'wans, Geese, and Ducks, 

A. genus indicating in the male genitalia certain Lipenroid 
affinities, and in the mouth-parts obvious affinities with the 
genus Ibidosms^ nov. 

Genotype : Aiiata'Cifs Icterodes Xitzsch. 

The six species distinguished up to the present (no doubt others 
remain to be elucidated) fall into two groups, according as the 
effractor — a remarkable structure shaped like a tin-opener — is 
present or absent on the endomeral -plate of the male, A. Those 
with the ‘Hin-opener are A, fe/mighens and A. ohtu&Us^ 
B. Those without it are A. cygju, A. icieraPfes, hrunneiceps^ 
and A. difficilis, sp. n. 

Tile whole of the (U.r*al c*h*tota\y of the head is a gej-ieric character. 
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In the same genus should be included Docophoinis hrunneo- 
pygns Mjoberg (6, p. 130) on Anser leucopsis^ which I do not 
know. 

A, difficilis, sp. n., closely resembles A. ferrugineus in form, 
with the one considerable diffei'ence that the “tin-opener” is 
absent. 

Text-figure 7. 



A. Anatceciis ferruginevs, $ . B. .4. icterodes, <J . X 80. 
Compare the signatures. 


Text-figure 8. 



A. Anatoecns oltnsvs^ i- H. A. hrmmeiceps. X 80. 
Compare the signatures. 


Text-figs. 7, 8, &; 9 illustrate the form of the head in these 
species, and the table presents a comparison of the head-measure- 
ments (millimetre scale). In the table the measurements taken 
are from the post^dor apex of the signature to the anterior 
margin, and tiansversely from one lateral margin to the othei* 
at the level of the base of the clj'peal bands, together with the 
total length and the greatest breadth. 



FllOSl THE society’s CARDENS, 


055 


Text-figure 9. 



Hectd-measureweiits {milliwetre scale) of Jtales of 
Anatoecus species. 


Group A. ’ Group I?. 


I 

ginetis. I 

A. obfHS2{Si. 1 

A. cygni. 

A. 

icierodes% > 

A. hrtm- 
nelceps. 


1. 2. 3. * 

1 

am 

a 

2. 

1 1. 2. ^ 

1, 2, 1 

Breadth . . 

•40 *41 -40 

‘46 *46 *45 ! 

•49 

‘50 

, -38 *38 

‘42 *40 

Breadth iu front ■ 

•20 *20 -19 

•25 -24 *25 

*22 

•20 

CO 

*18 *20 

Length ....... .... 

•41 -43 *40 1 

*46 *45 -45 

•41 

*40 

. -41 *41 : 

*43 ‘41 

^ Length in front 

•19 -19 -19 

‘18 -16 -17 

•10 

•10 

*16 *16 

*14 *14 


In addition to the differences in the form of tiie head, in the 
cephalic index, and in the male copulatoiy apparatus, small 
specific characters may also be seen in the colour (rather variable, 
however), in the shape of the abdomen, and the genital mark in 
the male. 

The Society’s Collection contained two or three specimens of 
the typical A, icterodes. 

Axatiegus icterooes Nitxsch, From Aex galericulata (Linn,). 

The Mouth-parts. (Text-fig, 10.) 

Mandibles. A. cygni and A. icterodes^ and probably 
throughout the genus, the narrow basal process of the left and 
the quadrangular process at the base of the right mandible are 
absent, the shape of the mandibles being accordingly difierent. 
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Tliese processes occur and Isave been described in many species of 
Mallopbaga, both Aniblycera and Ischnoceia (see Part J. and some 
of Kellogg’s figures, Proc. Cal. Acad. Sci. vol. vi., 1896). I find 
them absent not only in Aiiatcecus^ but in the genus Ibidceciis, nov. 
(see p. 664) and in Bodpia tarsata — probably absent in other 
Boopidee as Mrell. 

The lyriform organ and ‘‘glands are modified throughout the 
genus, and resemble those of Ihidceciis figured on p. 670. The 
text-figure shows their typical form. 

A. kterodes, — Both mandibles are very similar, the right 
differing from the left in the acuteness of the apices of its two 
branches. In the right there is a minute protuberance sub- 
apically on the ventral branch and another lower down on the 
cutting-edge. There are a few ‘transverse ridges distally on the 

Text-figure 10. 



Anaf.ceeiis ict^^rodes. ^Ioiit1i-part<!. X 400. Maxillary lobes not shown. 

It. right, and L. left mandibles. P. “ paraglossa.” AC. anterior cornu, and 
FC, posterior cornu of lyriform organ. Gr. “ gland.” 


<lorsal surface of the dorsal branch and a V-shaped groove, 
the lower margin of which curves inwards and then down- 
wards, showing a notcli in its margin just before the latter 
slopes inwards in a straight line. Labium : This has clearly 
demarcated lateral margins, formed of stronger chitin than 
the immediately surrounding area. “ Paraglossse ” short, with 
long terminal spines. Inner pair of lobes well defined. Iso- 
pogometric a2}pa7'atus : The two sprawling posterior cornua of 
the lyriform organ run in a dorsal direction, one on each side 
of the pharynx. The anterior cornua are two short broad pro- 
cesses, rounded in front. The lyrifoiin oi-gan is small and thinly 
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chitinised, invisible without dissection. The basal pieces {or 
“ glands ’’) are small circular areas, each framed in a chitinous 
plate wbicli goes forward to the labial margin as anterior hypo- 
pharynx. Posteriorly are attached the usual narrow tendons, 
one to each “gland.” Ducts ” or chitinous chords apparently 
absent, 

A. cygnL — In the form of the mandibles, lyriform organ, Imsal 
pieces, anterior hypopharynx, and in the absence of ducts this 
species agrees closely with the preceding, and I am unable to 
find any obvious differences. The mandibles are perhaps more 
powerful 


Text-figure 11, 



Male copulatory apparatus of the genus Amioecus. X loO, ' 


1. A,fem(ghieus. 2, A. cifgni, 3. A. ohtusvs. 

JBF. basal plate. E. retinacular comb. EJF, endomeral plate. P. paramere. 
P«.P. pseudopenis. P, ollractor, la. side view of effractor. 

The small sac cannot be shown. 


The Male Copulatory Apparatus in the Genus Anatcecus. 
(Text-figs, 11 <fc 12.) 

Group A, Those with the effractor, 

A,ferruginens, — Basal plate: Longer than broad, with a rather 
deep and broad V-shaped white mark debouclnng on the anterior 
margin, looking like a sidit, the result of an accident in dissection ; 
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it is present in all the species except A. cygni. The plate and 
parameres are fused in one piece, there being no articulation and 
no trace even of a suture. Parcim&res : Dis tally these appendages 
bend in to meet one another and embrace the median pseudo- 
penis, which is probably endomeral. The parameres are fused 
with the base of the pseudopenis, but not with one another, the 
tips being quite discrete. Parameres and pseudopenis lie dorsally 
and curve upwards at the end. Below, in the mesosomal space, 
is the sm — an interesting structure, slightly expansible (in 
copulation), and carrying dorsally at its distal end a great 
number of minute finger-shaped papillse. Behind these are 
seen numbers of minute circular spines. On its ventral surface 
in the hypomeral area is a remarkable retinacular apparatus, 
consisting of a semicircular row (with the apices pointing back- 
wards) of ten elongate powerful teeth, those in the middle 
as long as the pseudopenis; it is uncertain whether this comb 
of teeth can be moved forward or not. Below the sac is the 
‘endomerc^ plate^ which, like the parameres, is continuous with 
the basal plate. Fixed upon the posterior margin dorsally is 
tbe densely chitinised effractor. It is a little, more or less oval 
piece of dai'k-hrown shiny chitin, running out into two limbs 
behind — a dorsal and a ventral, the one immediately above the 
other. The ventral limb is blunt at its tip, the dorsal more 
acute, the two together recalling a tin-opener without the 
handle. 

A, obtiisics, — Very similar to the apparatus of the preceding 
species, 'So that it is sufiicient to signal the differences. The basal 
plate is different in shape in the neighbourhood of the effractor ; 
the teeth of the retinacular comb are shorter and more numerous, 
being fifteen or sixteen or more in number ; and, lastly, the 
effractor has a different shape, being distinguished by the narrower 
and more elongate dorsal limb, which is set in the ventral process 
of pyriform outline as in a sort of pedestal. 

Group B. Those icithout the effractor. Correlated with its 
complete absence, is the complete absence of the retinacular 
comb. 

A. cygni, — Basal plate : Short and broad, posterior V-shaped 
mark absent. Parameres : Broad at the base, at the apex blunt 
and fused closely with the pseudopenis, which is quite short. 
Two minute white circles on the posterior margin of the endo- 
meral plate — ^probably the relatively large alveoli of minute 
sensory hairs. 

A. icterodes. — Basal plate : Short and broad ; the V-shaped 
mark present. Parameres : Longer than the basal plate, and 
enclosing a space of different shape from that of A. hrunrekeps^ 
with which it must be compared. 

A. hruniieiceps, — In this species the apparatus, very similar to 
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the preceding, is nevertheless characterised bv tlie possession of 
an elongate, thin, chitinoUvS splint lying dorsally on the sac and 
projecting a little beyond it. This probably is the penis, and 
is particularly easy to see in some specimens from Somate^'icb 
moUissirm> 

A. difficilis^ sp. n. — The penis-splint is present. The apparatus 
appears to me to be quite indistinguishable from the preceding. 


Text-figure 12. 



Anatmcus icf erodes, IVlale reproductive -system and copulatory apparatus. 
Xi6a* 

TS, vesicula seminal is. Ik, ductus. BT. hasal plate. BP. endomeral plate. 

P. paramere. Ps.P. pseudopenis. T. testis. VB. \ as deferens.. 

Sac not sbou m 

Mcde Eeproduciwe Si/stem in Ana t< ecus. (Text-fig, 12.) 

This was examined in A. iciei'odes and A, brtfnkieiceps and 
found to be the same. 3t is noteworthy for tlie extremely 

* It ma> exist in other species and yet escape detection, if the eliitin be hyaline 
and transparent. 



OiiO MR. B. F. TFMMIXGS OX LICE 

short ejaculatory duct, the large testes, and the curious locular 
character of the vesicida seminalis^ which, as usual, consists of a 
right and a left ventricle fused into an organ of the shape seen in 
the text-figure. 

The Philopteri of Storks axb Ibises. 

Two new genera are diagnosed below — the one represented by 
Philopterus tHcolor N. and found upon the Ciconiidfe, and the 
other represented by P. platahce D, and found upon the Ibidida^. 
These two genera stand fairly close to one another. IhidcBcus, 
gen. nov., contains the species designated “ Bisignati ” by Piaget 
and characterised by the large double signature ; N'eophiloptei'us^ 
gen. nov., contains the forms which Piaget collected under the 
heading “Setosi,” and is characterised by the fusion of the 
double signature into one plate. Other well-defined characters 
are recounted under the respective diagnoses of these two 
genera. 

Neophiloptertjs, gen. nov. 

Head, especially in the female, relative!}^ small ; on the dorsal 
surface of the pre-antennal area, a transverse siiUire marks the 
posterior margin of the signature. In the new genus Ihulcecus 
each element of tlie double signature ends behind in an acute 
angle. In the present genus two acute angles are present poste- 
riorly, suggesting fusion of an originally double plate Each of 
these posterior angles is situated more laterally than in Tbidatciis^ 
and the plate on each side extends further, so as to o%"erlie the 
clypea.1 band so prominent in Ihkkems, By focussing down, 
the clypeal hand is seen crossing the suture and thus uniting the 
clypeal region with the skull (as in other Philopteri). Thorax 
longer than broad, with a stiong, transveivse, acetabular bar 
running in from each side between the first a.n<l second pairs 
of legs and giving attachment to the former. Clavicles present. 
Abdomen with two transverse I’ows of silky hairs on the tergnm 
of each segment. Two tergites on each segment situatetl late- 
rally and leaving a bare median field except in the terminal seg- 
ment, where they meet across the middle. The male copulatorv 
apparatus is also fairly characteristic, and njay probably pio\e 
diagnostic for the whole genus. 

Genotype : X. tricolor Nitzsch (5, p. 96). 

Parasites of the Ciconiidae. 

The following good species can wuth cei-tainty he referre<l to 
this genus : — X. tricolor N., X, inclicits P,, X, bicovipUiits N., 
X. umfasciaUts P., and X. epkcopi Kellogg. 

Keophilopteiuts incompletus Nitzsch (5, p. 97). 

This is the onl3^ member of the new genus includetl in the 

* I have no evidence to show that Tseopltilopterns is a derivative of Ihldcecns. 
Evolution, therefore, nwy ha\e gone the otiier way. 
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collection. It was represented by many specimens from 
Buxmura maguari (Gmei.). 

Giebel described a Keophilopterm from this same host, calling 
it iV. siibincompletm. But to this species, so far as it is possible 
to understand it from Giebel’s description, the present specimens 
do not belong. 

Male lieprod active System (text-fig. 13). — Testes pyriform as 
usual. The dactus is short, there being onl}^ two bends in it 
from the mesosome to the I'esicula. The vesiciila seminalis is 
elongate, niirrow, with a longitudinal median groove indicating 
the double origin of this organ. The ductus, on leaving it, 
bends backwards for a little way, and for this portion of its 
length the duct is a fairly narrow canal. On turning forwards 
again after tlie second bend, it expands into a large canal quite 


Text-figure 13. 



J^eo^hiloptenis incompletus. Male reproductive sy&tein and copulatory apparatus. 

X 100. 

Va. vesicula seminalis. D. ductus, MA. ejaculatory ampulla. BP. basal plate. 
E. endomere. Pen. penis. P. paramere. T. testis. TD. vas deferens. 

as broad and long as the vesicula itself, and no doubt functioning 
as an ejaculatory ampulla, as its walls are well supplied with 
transverse muscle- fibres, which run in from opposite sides and 
appear to become plaited together in the middle. 

Male Copulatory Apparatus (text-fig. 13). — Basal plate : Longer 
than the parameres, broader belli nd than in front, posterior margin 
very convex. Each lateral margin has a broad band. Between 
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tliese lateral bands the median area of the plate is trough-shaped. 
Just behind the mesosoine lies a small median plate, which sends 
off a branch on each side behind into each lateral region of the 
basal plate. Faramieres : Quite evenly rounded rods, tapering 
somewhat to'wards the distal end and curving slightly inwards. 
Mesosome : Fused into one piece, shaped as in text-fig. 16. Half- 
way down on each side, projecting in a forward direction, is 


Text-figure 14. 



yeophilopterus tricolor. Male copulatory apparatus. X 140. 

BF. basal plate. LIE. lower endonieie. JE. endoniere. P. paramere. 

Fen. penis. 

a strong bristle set in a well-marked alveolus. These two 
bristles mark the end of the enclomeral portion of the mesosome ; 
between it and the distal half or telomeral portion a distinct 
suture can be observed. In the dissection of a new species of the 
genus collected on CarjMhis spinicollis (Jameson) the endomeral 
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or proximal half of the mesosome is large ; the two forwardly- 
directed spines are present, one on each side at its posterior 
end ; while the distal or telomeral half, strongly chitinised, 
is telescoped up within the endomerah Similarly with another 
new species from Ahclimia ahdimii (Licht.). 

Comparison icitk the Apparatus of Neophilopterus tricolor 
(text-fig. 14). — This apparatus, \vhile resembling the preceding 
in its basal plate and parameres, difters from each of the three 
forms mentioned above in features of the mesosome and in the 
presence of a small process or plate at the base of the mesosome 
which I regard as an upper endomeral chitinisation. The part 
marked Pen,^ apparently telomeral, is white and more or less 
membranous, and appears to beheld by the basal endomeral 
portion shaped something like a pair of pincers. 

The Receptacuhun Seminis of the P'emale of N. incornpletus 
(text-fig. 21 (3), p. 672). — This should be compared with the 
receptacidnm of Ibidoecus (text-fig. 21 (1 & 2)). From a minute 
opening into the genital cavity, a delicate narrow duct runs up 
to a large semicircular sac borne upon a short circular calyx, 
brown in colour, wdth its rounded outer surface longitudinally 
striate. 

Jloiith’parts of N. tricolor and N. incornpletus. — It is worthy 
of record that, while the lyriform organ and basal pieces of 
X, incornpletus are normal, in X. tricolor the same parts are 
greatly modified. The lyriform organ resembles that of Ihidcecus 
platalece. Reference to the isolated modification of the isopogo- 
inetric apparatus in species of certain genera is referred to in 
Part I. of this paper (p. 273), and is again discussed further on, 
where the genus Ihkkecus is discussed. 

Ibidcecus, gen. nov. 

Head with a double signature, consisting of two oblong plates, 
each plate usually with a small embossed area on the posterior 
end, which runs out into an angle. Clypeal bands very well 
jiiarked ; behind, they pass beneath each signatural plate and 
inwards to be attached to the skull. Antennje long, with an 
especially long second segment. Abdomen large, broad, with 
a lateral tergite on each side of each segment, so as to leave 
a clear median area. A single row of hairs across the tergum 
of each segment. 

Genotype: Ibidcecus platalece Denny (8, p. 100). 

The type of Denny^s species is in the British Museum. 

The following species can certainly be referred to the new 
genus : — /. hians G., I. bisignaiiis N., /. longiclypeatiis Piaget, 
and /. bimaculatus Mjob. 

The collection of the British Museum contains several un- 
described species, including one from that interesting South - 
American bird, Aramiis scolopaceus, 

XeophilojUerus and Ihidcecus appear to be related rather closely. 
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Ibidcecus platale*k Denny. 

A single female among some Colpocephalum material from 
This molitcca Cuv. (/. strictipe?i?ils ) — a straggler, probably, as 
7. pJatalece parasitises Flatalea lev,corod\a Linn. The obser- 
vations which follow were made on specimens kindly lent by 
Mr. Waterston. 

2Iah Beprodiwtive System . — This closely resembles that of 
7. Jlavus, sp. n., about to be described. The elongate form 
of the vesicula may prove to be a generic character. 

Through lack of material, the 'male copulatory apparatus cannot 
be satisfactorily described here. 

MoutJi-paHs . — The modified isopogometric apparatus was de- 
scribed and figured in 1913 (9, p. 135, text-fig. 27) for this 
species under the name Docopkorus sphenophoriis. The mandibles 
are very interesting on account of their large size, the absence of 
basal processes in each mandible, and the unusual development 
of the curious process shaped like a bird's head on the cutting- 
edge halfway up between the tip and the base of each mandible 
(see text-fig. 15). The mandibles of the genus Ihida'Ciis resemble 


Text- figure 15. 



Ihidoscm jplatalea. Mandibles. X ISO. 

X. left. JS. ngbt. a. avicularian process. 

closely those of the genus Anatoecus not only in the avicularian 
process, in the absence of basal process and quadrangular pro- 
cess, but in the distal extremities consisting each of two apices 
with one ridged. The species 7. platalece is distinguished by 
the size and prominence of the avicularian process^ and in the 
large size of the ridges, which in side view give the tip of the 
mandible longitudinally a serrate appearance. When dissected 
out and placed face downwards on its cutting sur-face, tlie 
mandible is found to be as deep dorso-ventrally as it is long from 
base to apex. 


(Jf. a\icularia in the Pob 
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IbIDCEGUS PLAVIIS, Sp. 11. 

This species does nofc form part of the collection on which the 
report is based, but for the purpose of comparison it is useful to 
include it here, especially as many specimens — male, female, and 
larvsB — are available for study, being part of a valuable con- 
signment of Mallophaga presented to the British Museum by the 
Hon. N. 0. Bothschild. 

I, flavics wfis collected on PlatihisJIavijyes (Gould) (the Yellow- 
billed Spoonbill of Australia) from ‘‘ Serpentine, Melbourne,” on 
August 3rd, 1911, the label being endorsed “A. Coles." It is a 
handsome yellow parasite, recognisable by the shape of the pre- 
antennal region of the head, which is longer than in /. platcile^ip 
and more truncate at the front margin, but not so long as in 
/. hia'tis and the other members of the long-headed section of the 
genus. The male genital plate is also a ready means of identifying 
this form (text-fig. 16). 

Text-figure 16. 



External form , — Male. Head (text-fig. 17): Laige; pre- 
aiitennal region elongate, each signatural plate long, parallel- 
sided. Line of the temple from the antenna to the anterior 
lateral angle of the pronotum veiy convex. Occipital line straight, 
an exoccipital thickening on each side. Two dark brown, slightly 
diverging rafters run across the roof of the skull. A small gular 
plate present, in front gracefully narrowing to an acute apex. A 
single median occipital apodeme running into the prothorax. 
Tentorium absent. Thorax : Much narrower than the head, 
almost parallel-sided and rectangular. Spiracle opens laterally 
Proc. Zool. Soc. — 1916, No. XLTT. 46 



66G 


MR. li. F. CrMMIXGS OX LICE 


just beneath the posterior lateral angle. Clavicles present, each 
running as a narrow rod from lialfway down the lateral margin 
inwards and downwards to project beyond the hind margin into 
the metatliorax as a broad band, which curves down and then 
forwards again to be inserted into the transverse acetabular bar 
behind the first pair of coxa?. The nota of both segments are 
divided by a median longitudinal colourless line. Abdomen : 
Kegiilarly ovate. The terminal tergite forms a deep semicircular 
hand around the genital opening. Yentrally. the genital ])late 
with its ehfetotaxv forms an easily recognisable mark (see text- 
fig. 16 ). 

Text-figure 17. 



E:ctern<tl form . — Female. As in the male, except for tlie usual 
sexual difiierences of the abdomen. 

Chtetotaxy . — For difierentiating species, the clia?totnxY in this 
genus probably will prove of little value, as it is almost identical 
in the male and female both of this species and of /. platalea^ 
(except for the usual sexual difiierences at the end of the abdomen). 
For example, on the second segment of the antenna there is one 
elongate bristle and a sliorter one beside it ; the signatural plates 
are bare dorsally : on the ventral surface is a single bristle in the 
middle of each plate. On the clypeal ba,nd at the base there is 
one bristle dorsally, one projecting laterally, and one on the 
ventral surface. At the distal end of the hand there are three 
more bristles similarly arranged. In both sexes of both specie.s, 
aho, there is a bristle on the dorsal surface of the skull just 
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behind the posterior acute angle of each signatural plate, a spine 
on the corneal surface of each eye, and a spiny hair behind and 
the same minute spines dotted sparsely over tlie postantenna I 
dorsal area The chsetotaxy of the abdomen calls for no special 
mention. 

Text-figure 18. 



Ihidoectis Jlavus. Central nervous s^'stem. 

Infra.Oes. infrii-oesoplia!?eal ganglion, Sup.Oes. supra-oesophageal ganglion. 

Ut, 2nd, 3rd. thoracic ganglia. Sf.JV. stomatogastric nerves. 

Alimentary Canal. — ]\[r. Waterston has pointed out to me 
some minute teeth on the chitinous lining of the pharynx in a 
Lmraobothrion. Similar pharyngeal teeth in Lipeiii'us ferox were 
figured without comment in 1913 (9, p. 131, text-fig. 24). I now 
find similar teeth in the pharynx of other genera, including the 
present species, in which they are very minnte and occur in small 
rows, each tooth directed backwards. The patch of teeth in the 
anterior cfecnm of the crop is present in its usual extent ; and the 

^ It is likely that the chsetotaxy, at least of the hesul, ju^t as in Anatcecus, will 
pro\e to conform to tlie same plan throxighont the wliole genus. It is the sai’ne in 
two other bpecies tuuiiaiued) which I lia\e evaiuiued, uuiking four in all 

46 '^' 
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rest of the alimentary trfict requires no detailed description, 
except perhaps a reference to the swollen base of each Malpighian 
tube. 

JVerwiiS Sj/stem (text-fig. 18). — The state of preservation forbade 
any satisfactory dissection of the nervous system. The biain and 
main ganglia have been figured by Snodgrass iov Eurymeiopis 
taunts (1, pi. xvi. fig. 7). From this, the central nervous system 
diifei’s in its general form. The supra-oesophageal ganglion is 


Text-figure 19. 




IhidceciisJfavKS, Male reproductive sy^te^n and copulatory apparatus. X 90. 

T. testis. VJ>. vas deferens. BP, basal plate. JS. endomere. P. paramere. 
Pe/i. penis. J). ductus. VS. vesicula seminalis. 


much broader and the bay in front less deep. The sub- 
oesophageal is narrower; the first thoracic ganglion is also 
long and narrow and a little narrower in front than behind. 
The second or mesothoi’acic ganglion is roughly triangular in 
shape, the apex pointing forward. The metathoracic is the 
largest of the three, and more or less circular in shape. Behind, 
two extraordinarily large stomato-gastric nerves come oJS* and 
supply the viscera. 

JIale Reprodiictvce System (text-fig. 19). — Testes'. Relatively 
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small, the commissure between them weak, so that in dissection 
the two are commonly separated Vesicula seininalis : This is a 
long narrow sac, with the usual longitudinal median division. 
The anterior end is a little truncate, broader than it is behind, 
where it decreases almost to the bore of the issuing ductus. 
Ejaculatory amp alia absent or only slightly developed. 

Male Copidatory Apparatus (text-fig. 19). — Basal plate : Lateral 
margins well chitinised, parallel-sided except for the posterior 
third of their length, where the plate broadens out. Posterior 
margin concave, Para meres : At the base these are broad, thin, 
and transparent bands which fold in around the stout densely 
chitinous endomeres. Distally, the parameres curve in towards 
one another, so as to embrace the tip of the remarkable penis. 
Beyond the end of the penis they are produced forwards and 
become more strongly chitinous and brown in colour. Sub- 
apically, on the outside margin of each^ there is a small directive 
hair. Endomeres : These remarkable appendages are much 
shorter than the parameres, strongly chitinised, deep brown 
in colour, and slightly curved, the convex side of the curve 
being on the outside of their length. The distal end is enlarged 
and displays two large ridges, forming distinct cutting^-edges, 
each ridge with a separate apex. Between the distal ends lies 
the main body of the penis. At the base they articulate with 
almost the whole articular* surface of the posterior lateral angles 
of the basal plate. Mesosome : The penis is a large bulky piece 
of chitin, the form of which is delineated in the text^figure. 
Behind it lies the curiously-shaped piece labelled X. This is 
clearly endomeral — whether upper or lower, I am not prepared 
to say. The outline of the central pot'tion of this piece is shaped 
something like a bowl on a pedestal. There are two long back- 
wardly projecting spines, one on each of the two outwardly 
curving cornua ; and behind, on each lateral angle at the base of 
the bowl, a short peg-like spine. 


Measiiremenfs {m illlmetre-scale). 
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The Monlli-pavU hi the Gemts Ibidceciis. (Text-fig. 20.) 

It. is necessary to revert once more to the subject of the 
pharyngeal scierite for lyriform organ) referred to on p. 273 of 
Part I. and on p. 656 of the present instalment, inasmuch as 
within this single genns Ihidcecus may be found species with 
these organs modified (as they occur in , scattered instances 
throughout the Order), at least one species in which the parts 
are normal as in most Mallophaga, and in the species /. fleimis a 
valuable intermediate .stage. 


Text-figure 20 



Q. “a:laii(l.” AC. anterior eoriin, PC. posterior eorr.n, aad JV. “nucleus” 
of the lyrifoi in oi gan. 

This isopogometric appaiatns, as Armenante (10) called it (on 
the theory that it was a contrivance for measuring the barbules 
into equal lengths for cutting) was supposed by Snodgrass (1) 
to be absent in some Mallophaga, such as Lcemohothrion^ Aqi- 
cistrona^ Xit::scMa^ Ph^sostoQmim, Trinoton.^ and othei*s. In 

^ The fact that a similar apparatus is present in the Psocidse, which do not feed 
on feathers, does not necessarily disprove Armenante’s theory, as its present function 
may he a new one, involving the adaptation of old parts. It is certainly difficult to 
believe that the so-called “ glands” (now apparently wholly chit inous) were not once 
glandular, which they may still he in part. 
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1913 (9) I described them as present thougli modified in these 
five genei'a (and in others) and figured them, at the same time 
expressing the opinion that the apparatus was probably present 
throughout the i\laliophaga. Up to the present, after many 
moVe dissections, thei*e is no reason for changing this opinion, 
ilecentiy (11, p. 393) Mr. Hairison has stated that the lyriform 
organ is ** totally absent in Ontithohias. But it is still present 
in this genus, though atrophied and very difficult to dissect out. 

Although in such genera as Lceiaohothnoii, Menoj^oa, and Colpo- 
cephaJnm the apparatus shows ditferences in the lengths of the 
posterior and anterior cornua (often to a very great extent) and 
in the shape of the ‘^glands,” the characteristic form of lyriform 
organ and ‘‘ glands ’’ is preserved and is immediately recognisable. 
In the following Amblyceraii forms, however, very exteoKsive 
mollifications have been brought about : — Boijpia and Hetero- 
doxas (and probably the whole of the family Bodpidfe), Qyropus 
(probably all the Gyropidie), Psendomenopon. Xitzscliia^ Trinotou^ 
Tetrophthalmiis (belonging to the ^lenoponidie), Physostomwiti, 
'Primenopoii^ Anoistroifa, Among the Ischnocera, the following 
genera must be included : — Ornithohins^ Anatoeciis^ most of the 
gQXiw^ Jhidipcus probably, and the species Trichodectps hf^nnira(ji 
Cummings and A*eophilopterits tricolor. Other forms, such as 
Pliiloptenf.^ pr'rtiisiis, are indicated by Snodgrass, but these 
renuire investigation. 

Modification proceeds by way of the gradual disappearance of 
the nucleus ** or rounded central portion of the lyriform orga-u, 
the reduction of the gland ” in size and its ultimate dis- 
appearance, and the transformation of ‘UUict ” and “glands’’ 
into hypopharyugeal sclerites. In text- fig. 20 is shown the 
lyriform organ of Ihulmcus Jlaviis modifie l, but with the still 
persistent remains of the ‘‘nucleus,” consisting of a clear “pin- 
hole ” surrounded by a circle of dense chitin. After bifurcating, 
each branch of the “duct” enters a small, delicate, oval “ gland,” 
which lies rather loosely encircled w'ithin a plate of chitin ; this, 
behind, tails out in a naiTOw strip, and in front runs forward as 
a broad hypophaiy ngeal plate in outline shaped like human 
thumb bent outwards with the “ ball ” of the thumb facing the 
corresponding structure on the opposite side. Between these two 
plates longitudinally runs a narrow ehitinous strip, just as in 
Llpetn'i^s fet'ox, and otliers. A sheet of transparent chitin crosses 
between the two ‘‘glands,” and in the centre of this may be 
seen a small circular clear space, possibly a hole. 

As compared with this apparatus, that of I, platalscp is 
decidedly more modified, all sign of ‘’nucleus” having dis- 
appeared; while in a species from Aramm sccflopaceofi, appa- 
rently uiidescribed, it is quite normal as in the majority of 
Mallophaga 


* Mr. Htirri>oii inturai'^ int* that lie possesses a species of Jlid<j(!t‘us from uu 

Australian hoat u ith a normai b riform or^aii. 
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^pevmatopltoreH in Ibidcecus. (Text-fig. 2L) 

Ibiditciis plaialeve. — The receptacidum seminis is an irregularly 
shaped sac at the end of an extremely fine chitinous duct which 
opens by a small aperture through the chitinous intima of the 
genital chamber. The duct is finer than in Neophilopteriis iticom’- 
pletits and tlie calyx is of a very different shape, being bent back 
around the top of the duct. Inside the sac may be seen the 
spermatophores — hard, thick-walled follicles containing nests of 
spermatozoa. In some of these no opening could be discovered. 


Text-figure 21. 



Keueptaculum seminis of 1. Ihulceciis platalece, 2. I.Jlavus, and 3. Neopliiloptems 
imompletus, X 70. 

S. s]jermatoilome. C. calyx. D. duct. 2^. nest of spermatozoa. 

Ibidmcicsjla vus. — The 7'eceptacuhtm resembles that of I. platalece 
and gives the same suggestion of a hydroid on its stalk.. Just 
within the calyx, however, the canal opens into an atrium, absent 
in the preceding species. The flask-shaped spermatophores, five 
in one female and eight in another, lying loose and dis 23 osed 
irregulaily, somewhat recall the form of the spermatophore 
figured by Yon Siebold (13) for the Locustid Decticus verruci- 
voriis, but the mouth is much Larger and the neck broader. In 
each spermatophore in the first specimen was a nest of sperma- 
tozoa. In the second they were absent and had pi-obably been 
discharged. 

Cholodkovsky (14 and 15) divides the spermatophores in insects 
into four distinct types — (1) True sperm ato 2 Dhorps arising from 
the sexual organs of the male and facilitating the transference of 
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Spermatozoa into the female organs. Outside the Insecta this is 
the typical spermatophore well kno^Yn by zoologists to occur in 
Urodeles, Cephalopods, Decapods, Myriapods, and elsewhere. 
Among insects true spermatophores are possessed by Grillus (16), 
Bytisms wargincdis (17), and others. (2) Spermatodosen or 
structures which arise in the female sexual organs and serve zur 
Dosierung des Samens bei derBefruchtung der abzulegenden Eier." 
To this group belong the flask- and retort-shaped lx)dies in the 
receptaciilmn seminis of many Locustids, where they were first 
discovered so long ago as 1791 by Gabriel Brunelli (18), and first 
accurately described by Carl T. von Siebold in 1845(13) in Decti- 
cua verrimvoj'us. To this category belong also the spermatoph ore- 
shaped structures discovered by Cholodkovsky in Trichoptera (19) 
and the “ spermatophores ” of certain Lepidoptera. (3) Spernmto- 
phragmen, or masses of gland secretion, serving as a medium for 
the transference of the spermatozoa from the male to the female, 
for the maintenance of the spermatozoa during copulation, or for 
the closing up of the female genital opening. Examples : some 
Locustid females and the Sackchen ” of Parnassiiis. (4) Sperm- 
atodesmen^ or bundles of spermatozoa united to form feather- 
shaped structures, and so on. 

The so-called spermatophores of the Mallophaga aie aj^ermatO'- 
dose, and were discovered in Lipeuriis jejtaiics by Kramer in 
1869 (13), in a valuable and careful memoir which has since been 
neglected by winters on the Mallophaga as well as by Cholod- 
kovsky, Ballowitz, Hlunck, and others engaged in the study of 
insect spermatophores. Kramer noticed a number of flask-shaped 
vessels lying loose in the recepiaciditm seinitiis of the female, and 
as they were too large to permit of their passage up the narrow 
chitinoiis duct, Kramer concluded that they arose within the 
receptaciilmn^ and claimed to have detected the necks of half- 
formed flasks in a special layer of epithelial cells within the 
'receptacidum, 

Cholodkovsky’s summary of the reasons for thinking that these 
interesting spermatodose arise within the female is very sugges- 
tive, and it is to be hoped that the problem may be satisfactorily 
elucidated by an examination of further parasites from the 
Zoological Gardens, well fixed and carefully preserved. 

Rather than be classed tinder the general term spermatophore^ 
the three new terms introduced by Cholodkovsky should be used 
in contradistinction to it, spermatozeugma being substituted for 
spermatoclesnien. 


The Philopteri of XvMEyius. 

Henry Denny, who, wdth Nitzsch and Giebel, shares the honour 
of laying the foundations of our knowledge of the IMallopbaga, 
describes in his remarkable hlonograpb of British Lice, published 
in 1840, two species of Fhilopterns from the Curlew [Xmenhis 
(crquata (Linn.)), viz. P. testuduiarms and P. humeraUs, In 

* Til is 1 ." the sjierniatozeugmn of Ballowitz (20). 
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^ Les Pecliculines ’ (1880, j). 83), Piaget allows P. testudinarius to 
stand, and after stating that he does not know P. h%mieralis T>., 
goes on to saj je n’ai jamais rencontre sur cet oiseau que le testic- 
dinar ills dont je joins ici la description.’^ The types of these two 
species, now in the British Museum, prove them to be perfectly 
distinct. Both species occur commonly on both the - Curlew 
(Xiiinenias arqaata) and the Whiinbrel {N', phceopus ) ; the 
characters of P. testudinarius are divergent from the rest of its 
allies and necessitate the constitution of a new genus. 


Text- figure 22. 



IBhilopterns Immei-alis, Malt* copulatoiy apparatus. X 120. 

JBP. basal plate. LIE!, lower endomere. M, eudomere. P. telomere. Fen, penis. 

P. paramere. 

Philopterus humeralis B. (8, p. 88). (Text-fig. 22.) 

One d from Xumenius arquaia (Linn,). 

Male Copiilatory Apparatus, — Basal plate: The anterior half 
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is brown, flat. The posterior half possesses well-marked lateral 
margins, with a transverse band across the base, Farameres^ 
Elongate curved rods, in cross-section circular. At its base each 
parainere possesses a large circular condyle which is turned 
inwards like the head of the femur in man. In front it is arti- 
culated ivith the posterior latei-al angles of the basal plate, and 
behind, it lends a surface for attachment to the mesosoine. 
Mesosome : The upper endomere consists of two square “ wings” ; 
each ‘Sving’’ has a sti*aight outer lateral margin and a charac- 
teristic ** nick’’ ill the posterior margin, after which the margin 
curves inwards and backwards towards the forked base of the 
elongate penis. The lower endomei*e is a small plate lying 
between the condyles of the paraineres. Under the penis is a 
median elongate piece, bifid at the tip, representing telomeral 
chitinisations. 


Dollabella, gen, nov. 

The <liagnostic characters are few, but suliicient. They are the 
shape of the head taken in conjunction ivith the tergites of the 
abdomen, which in both sexes stretch right across and are on 
each side fused with the pleurites. Philopterids living with 
P. humemlis on Xiimeniirs, 

Genotype : Dollahella testiuUnariits Denny. 

Dollauella testctdixarius D, (8, p. 96). (Text-fig. 23.) 

Several specimens from Xumeidus phreopiis (Linn.). 

Mcde Fe prod n dice ^Ustem. — In proportion to the vesicida the 
testes are very large, roughly pyriform, nearly as bi-oad as long. 
The ceskida semhudis is elongate, pear-shaped, with a median 
longitudinal groove. The i*ather elongate accessory glands, one 
on each side, lie alongside of it in the posterior portion, and enter 
the top of the ductus. The dvctifs ejaculatorhts is long and 
narrow, with several loops. 

Jlcde CopidatoTjj Apparatus. — Basal pdaU : In front for a little 
more than a third of its length it is evenl}^ chitinised and of a 
uniform brown colour. Behind, strong lateral margins with a 
clear membranous area between. At each lower lateral angle 
tiie articular surface is oblique, passing downwards from wdthin 
outwards. A small angular process projects a little beneath the 
base of each parainere. Parameres : Blender, elegantly moulded 
rods, which a little after halfway turn inwards in a pronounced 
bend, and then run straight forwards to the distal end. The base 
of each parainere is characteristic in shape, being roughly qua^dri- 
lateral, with two shax’ply defined posterior angles. Halfway 
down, in the middle of its dorsal surface a minute hair on each 
parainere ; subapically on the outside another minute hair. 
Mesosouie : This includes the endomeres, an upper and a lower, of 
complex form, the upper one possessing subapically on each of it^ 
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two limbs two directive hairs in large alveoli. Between lies the 
penis, a rod with a large wing- like telomere on each side com- 
posed of rather transparent delicate chi tin. 

Text- figure 23. 



Dollahella testiidhiarius. Male reproductive system and copulatory apparatus. 

X75. 

T. testis. FS. vesicula seminalis. -4 accessory gland. D. ductus. J?P. basal 
plate. SF. median splint. P. paramere. JS, endomere. Tl. telomere. 
Fen, penis, YJ). vas deferens. 


The Rest op the PniLorTERi. 

The species of Fhilopteriis in the collection remaining to be 
considered are five in number : — 

Philopterus communis N. (5, p. 85). 

A single 2 in company with Nirmiis cyclothorax N. from Passer 
domesticus (Linn.). 

Philopterus semi-stgnatus N. (5, p. 80). 

Two 2 2 . Host's name not given. 

The difficult question of the Corvine Philopteri is discussed by 
Waterston (21). 
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Philopterus lari Denny (8, p. 89). 

Pive 2 $ from ymimim arquata (Linn.). A straggler from 
Gulls. 

Tlie male copulatory apparatus is figured by Snodgrass (1, 
pi. xiv. fig. 8), 

Philopterus leoxtodon ZST. (5, p. 90). 

A single male from Psaroglossa spiloptera (Tigors). 

A common parasite on Starlings, occurring in several different 
forms ; probably a new genus should be established. 

Text-figure 24. 



Plnlojptervs acanthus, Male copulatoiy apparatus. X 150, 

BF, basal plate. LB, lower enflomere. P. paraniere. JE. endoinere. 
Fen. penis. T. telomere. 


Philopterus acanthus C. (5, p. 101). (Text-fig. 24.) 

Two $ 2 company with och'oppgus on Hmnaiopits 

ostraleyus (Linn.). 
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I am able to describe the male copulatory appara.tns from a 
preparation kindly lent me by Mr, Waterston. This belongs to 
much the same type as that in P. humeralis. 

Male Copulatory Apparatus. — Basal plate : The characteristic 
feature is its small width in proportion to the dimensions of 
the parameres and mesosome, which ai-e attached to it. Basal 
tiunsverse band very convex. Parameres : Large powerful rods, 
with large circular condyles working over the tiny articular 
surface offered by the posterior lateral angles of the basal plate. 
Distally they ben d in somewhat towards one anoth er . Siibapically 
a minute hair. Mesosome : There are two endomeres, a lower and 
an upper, the former being a small deeply bifid plate, each limb 
of the fork running out behind into an attenuated tip. The 
upper endomere has two wings, narrower at the distal end than 
in jP. humeralis, and here solely consisting of the lateral tooth 
or notch pointing outwards. The penis is a delicate rod with a 
large bulbous base (by pom ere) ; above lie the ^‘winged” telomeres, 
which together look like a javelin’s head. 

A comparison between text-figures 22, 23 24 clearly indicates 

the homologies between the parts in the thi'ee species. 


Family L i p E u e i D .E. 

The Lipeuri of Struthious Birds. 

Degeeriella asymmetrica K. is found on the Emu {Droinmus 
novce-hoUandice (Lath.)), lApeurus asymmetricus P. on two species 
of Bhea {Pterocnemia pennata (B’Orb.) and Phea macrorhyncha 
Scl.), L%peur%i^s quadrimac%ilatu8 P. on Btruthio camelus Linn, and 
Phea americana, Lipeurus latus P. on P. americana. There can be 
but little doubt that these four species are related to one another 
and should be grouped together. Subsequent research and the 
rediscovery of Piaget’s L. latus will probably result in the 
establishment of three new genera placed together in a new 
subfamily. 

Harrison (22) has already suggested that D. asymmetrica, 
L. asymmetricus, and L. quadrimacidatus should be regarded as 
congeneric. From the new genus established below’ to include 
L, asymmetricus and L. quad/rimacidatxis, I have omitted B. asym- 
metrica, as in my opinion it should stand in a genus by itself. It 
is a curious and significant fact that in three of these species 
parasitising Struthious birds the margin of the anterior part of 
the head is from seme cause by no means evident asymmetrically 
developed. The asymmetry in the anterior incrassation of the 
head is least developed in L. quadrimacidatus, while in the larva 
of this species, as w’ell as in the larva of L. asymmetricus, the 
asymmetry is absent even in Stage II. That Z>. asymmetrica, in 
w'hich the adult asymmetry is most developed, the wdiole of the 



FROM THE society’s GARHEXS. 


679 


preaiiteniinl region being bent over on itself to form a longitu- 
dinal channel, is a derivative of the other two species seems clear 
from the o]>servatioii made by Harrison that the larvse of 
J), possess asymmetrical heads of “a precisely similar 

structure ” to that found in the adults of the other two. 

A great deal more collecting and investigation are necessary 
before any satisfactory conclusions can be drawn upon the rela- 
tionship of the JMallophaga pai-asites to their Struthious hosts. 


SXRUTHIOLIPEUjlUS, gell. 110 V. 

Lipeiiroid; antenna^ sexually dimorphic. Incrassations of 
anterior margin of head placed asymmetrically. Left mandible 
with an enormous basal process almost as large as the mandible 
itself. In tlie thorax clavicles present as thin sjiliiits running 
inwards and backwards from the antero- lateral angles to join a 
band wbicb goes vertically downwards to be inserted into the 
transverse acetabular bar. Abdomen with thinly chitinised 
transverse tergites. Two ti*ansverse rows of fairly long silky 
hairs on each tergite. Hairs at the shies numerous and fairly 
long. jVIale copula tory appamtus characteristic. 

Genotype: StnUhiolipf^arns asyimnetrlcVrS Piaget (23, p. 54). 

The genus to include quadrimacahiius P. (3, p. 298 ). 

Strt:thiolipel:rus AsYMMETPacrs P. (Text-iig. 25.) 

I collected several speciuieus of this species personally on a 
live Rhea in tiie Gardens. 

Male Copulaiory Apparatus. — Basal plate i Dorsally trough- 
shapeil, witii a, longitudinal median keel. At the postex-ior end 
the sides of the trough become steep, and a bridge rims across 
from side to side in the form of a fairly narrow transverse band, 
from the middle third of which a parallel -sided plate runs forward 
between the parameres, ending in a straiglit truncate margin, to 
which the upper enilomeres are attached. Beneath this ti'ansverse 
hand is another running across the floor of the trough from side 
to side. Like the dorsal one this sends forward a median piece 
between the parameres, and near the end of it the penis arises. 
'J4ie posterior lateral angles of the basal plate are mucli produced, 
deep dorso-ventrall}^, and square. Parameres: long tapering 
rods, the apex curiously formed (see text-tig. 25, P). Mesosome : 
Each upper endomere is roughly triangular, being broad at the 
base and narrowing towards the tip, \vliere it is slightly decurved. 
The piece may best be likened to the rhamphotheca of some bird 
of prey when macerated ofi‘ the skull ; it is actually double, 
being bent upon itself, the tw’o leaves gaping wide enough to 
admit of the introduction of tlie dissecting- needle. In this wav 
each upper endomere “ gapes ” outwards, Tlie lower eiuiomeres 
take origin further back, one on each side of the base of the 



680 


MK. B. F. CUMMIX^S OX LICE 


penis. They are slender and wedge-shaped, rather long. The 
penis is a long, narrow, elongate rod, with a somewhat swollen 
base, which lies almost buried between the dorsal and the ventral 
median processes of the basal plate. 

Text-figure 25. 



StmtJiiolijjeiirus asijmmetincus, Male copulatory apparatus. X 140. 

JBP. basal plate. MK, median keel. TB. transverse band. MB, median piece. 

Ben. penis. LB. lower endoniere. P. paraniere. TIB. upper endomere. 

The Rest of the Lipeuri. 

Lipeurus subsigxatus Giebel (5, p. 232). 

Several specimens, including a male, from Phmnicopterus roseiis 
Pall. 

Lipeurus jejuxus Nitzsch (5, p. 240). (Text-fig. 26.) 

Males, females, and larvae from Branta leiccopsis (Bechst.). 

3fale Repj'oductwe System, — This was carefully figured and 
described by Kramer as long ago as 1 869 in the ‘ Zeitschrift fur 
wissenschaftliche Zoologie ’ (12). Testes and vas .deferens as 
usual. The vesmda seminalis is an elongate double-chambered 
sac, the median partition indicated externally by a longitudinal 
groove. 
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Male Copulato7'}j Apparatm. — Basal plate : Bathei' long, narrow, 
of uniform tliiiiiiess, the lateral margins indistinct, and the colour 
dull greyish. M&sosome\ Attached to the posterior margin of 
the basal plate is a large, broad, trowel-shaped plate — the meso- 
soine. When the apparatus is withdrawn, as shown in the dgure, 
the parameres, slender rods shorter than the mesosome, lie dorsaliy 


Text-figure 26. 



ItipearKsjej linns. Alule copalatory apparatw's;, X 130. 

5P. basal plate. P. parumere, PP. eiidonienil plate, J^en, penis, 

and inside the lateral margins of the mesosoinai plate. When the 
apparatus is in action, however, the base of the mesosome swells 
up and broadens out, carrying the parameres whh it, so that the 
latter come to lie laterally in their normal position. The penis is 
a perfectly straight elongate tube, with an aperture at its tip and 
with a forked base, 

Lipevrus heterogrammicus N. (5, p. 220), 

Plenty of material of this minute species was sent, collected on 
Caccabis claikai' Gray, 

Proc. Zool. Soc. — 1916, XLVII. 


47 
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L PErncs AXTiLoors N. (5, p. 223). 

Males, females, and larvaB in miinbers from Eiupndoth edwardsi 
(Gray & Kardw.). 

The specimens were identified from Piaget’s description and 
figure f3, p. 374, pi. xxx. fig. 3), with which, however, they did 
not entirel}-' agree. After examination of authentic Z. antilogxiB 
the Society’s specimens may emerge as a new form. 


Ltpeurfs varjabilts X. (5, p. 219). 

Sevei-al specimens of both sexes fi'om Phasianus scmtillans 
Gould. 

This is a difficult species, of which se%’eral varieties have been 
describerl. All the material badly needs overhauling and dissec- 
tion in conjunction with allied species. 

Lipeurcjs buPlXETtj Packard (24:). (Text-fig. 27.) 

Two (S d 4 ? 2 h'om Poh/plectron chunjius (IMUll.), 

The description whicli follows is incomplete, as tlie material 
was insufficient to settle tlie question of the preputial sac, which 
is therefore omitted. 

Male Copidatory A P27CI rail IS. — Basal plate: Unusually broad, 
w'itli very narrow, lateral, marginal bands. Anterior margin very 
convex. Parameres : Quite short and inwardly curved. Eitdo- 
meral plate : This is much longer than the parameres and at the 
base almost as broad as the basal plate. Behind, it sends forward 
a narrower parallel -sided portion shaped something like a duck’s 
bill (see text- fig, 27). Xote tlie peculiar sculpturing of the inner 
surface of the paramere. 

Lipeurus secretarius G. f6, p. 213), 

Many specimens fi'om Eerpentarias serpentarius (Miller). 

This species belongs to a well-defined group of large handsome 
Lipeurids infesting birds of prey and characterised by the four 
or six curious, more or Jess circular incrassations on the fi*ont 
mai’gin of the head. Tliey imdoubtedl}' form tlie material for a 
new generic grouping. 

Lipeurus forficulatus N. (5, p. 238). 

A goodly number of specimens of both sexes and larvae from 
the Bed-backed Pelican [Pehcanits rtf/esceus Gmel.). 

This species, readil}^ distinguished from L. hifasciatus P. by the 
shape of the anteiinre in the male, is found on P. onocrotalus 
Gmel. The present specimens were paler in colour than is usual 
in this species, 

Larvce. — Two stages, probably I. and II., have been figured by 
Kellogg without any comment (25). The chsetotaxy of the abdo- 
men in Stage I. (?) shows the common and perhaps primitive 
arrangement of two hairs on each dorsum in the middle field. In 
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Stage II. {?), tlie only stage included in this collection, there are 
two hairs on the dorsum o£ each segment, two on each pleura 
(very short on segments I. and II.), and on segments VI. and 
VII. a long hair behind each spiracle. On the sterna there are 
four hairs in each segment excepting on the last two segments, 
where there are onlj" two. As compared with Stage I. (?) there 


Text- figure :27. 



TApeiirns htn'netti, M.ile n>puIatov.\ appin*atus. X 180. 
basal P. paiamere. PIP. endomeral plate. 

Note the sculptunn? of the para mere. 

is a slight difference in the grouping of the hairs on each side of 
the hind margin of the metanotiim. 

Male Reproductive System (text-fig. 281. — The testes and vasa 
deferentia require no special mention. The rest of the parts are 

47 * 
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complex in structure, consisting of an oval encVsac — the true 
msicnla sejnhialis — which leads by a narrow neck into a second 
well-de6ne(l portion, for convenience of description called the 
middle-sac. bkirther, elongate reservoirs, elegimtiy flask-shaped, 


Toxt-ligure 28. 



Xj'ijfeitmsfoyJicuIatus. Male reprodurtivt* syBtoiu aiul copiihitoiy apparatus. 

X 105. 

a. seen from above ; b. seen from the si<le. Testes not shown. 

JBF. basal plate. P. fused parameres. D. ductus. PI. atrip of narrow cbititi 
along ventral surface. S. extrusible sac. JR. reservoir. JS. end-sac of vesicula 
seminalis. If. middle-sac. AG» accessory gland. Pa. cone-shaped papilla. 
V. vas deferens. 

When m situ the vesicula and associated parts lie much further forward in the 
body-cavity in front of the basal plate, and the sac when extended in copulation 
curls over the bach of the abdomen. 
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lie, one on each side of the middle-sac, and enter by a narrow 
neck into the narrow section between the end-sac and middle- 
sac. The text-figure shows the connections at this point 
with the 'cas deferens. The dv/stus ejciculatoi'ias for a consider- 
able portion of its course on leaving the middle-sac is large and 
glandular and almost as broad as the middle-sac itself. The 
narrow canal between the latter and the ductus projects into the 
lumen of the ductus as a minute cone-shaped protuberance. 
The broad upper part of the ductus, after two bends, giving the 
tube an S-shaped foian, narrows into a small canal of several 
coils, which enters lower down into the upper part of the 
retracted preputial sac. 


Text-figure 29. 



Lijpeurusfoiificnlatus, ^ . Transverse section thronjyh tlie abdomen at the 
level of the iniddle-aac of the vesicula. (Diagrammatic.) 

JRt. rectum. T. testis. M. muscles, JFC. fat cells. VD. vas deferens. 

R. reservoir. MS, middle-sac. 

Sections of these parts reveal some important points (see text- 
figs. 29 k 30). Externally the end-sjrc is marked by a median 
longitudinal groove. In cross-section the mid-sac, as in the 
vesicula seininalis of other insects, is seen to be double, consisting 
of two distinct tubes closely applied one to the other. Similarly, 
the middle-sac is also double. Whereas the end -sac contaius 
sperm, the two “ reservoirs,” the middle-sac, and the two minute 
vesicles, one on each side at the lower end of the latter, contain a 
coagulable white secretion, which possibly plays the part of sper- 
matoph ragmen, serving for the maintenance of the spermatozoa 
during copulation. 

The walls of the end-sac are fairly thin. Those of the middle- 
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sa.c are thicker, the cell.s of varying lengths and their ends 

projecting irreg'ularly into tlie liiiiieii. The walls of the ilask- 
shaped reservoir are very thin, consisting of a clear hyaline 
external ineinhiMiie and a.n innoj* epitheiimii of slioid. cells. ^Pho 
walls of the npper ])ortion of the fhictus ejaenlaiorluH are V(M‘y 
thick, consisting of extremely high cells, tlie sliapc of which is not 
clear in the preparations on account of unsatisfactory fixaiaon. 
For the same reason the histology of other pai-ts remains obscure. 


Text-lig«re 30, 



Liiu^nnisforfimfatKH, Tnuisv<*!s<* sfctfcn throuiJih tl'i* ulfdouirri, fjchiml 
the mi<ldU*-sHc of the veMiciihi. (Oinjtrvaiinualie.) 

jK. rectum. IJ. ductus, fin. r('.s(*rvrtir flower eiulj. Ur.AL dorso- ventral 
iHUholes. fat -cells. 

Male Copiddlorf/ Apparatus (text-iig, 28). —The coprdatory 
appa.ra,tus belongs to the simple type, consisting of basttl })lato 
and parti, niortss tuul ti.n <‘xtrnsihle meinbrtiuons stic (set* llari- I,, 
p. 257). Fortnmitely in the colh*ction were two nm.hss with t he 
sac extruded, and, as usiud, \vh<*u in this condition iuiited 
upwards and hackwtirds ov(*r the t(‘rmiutd si*gments of tho tihdo- 
xnen. A dettiiled ticcouiit is tliei'ef ore included of tlui stic. when 
extruded and when retracted, with some remarks upon the 
mechanism of extrusion and retraction. 

The hasal plate is rtitlier long and narrow, of a didl grey 
colour, the lateral nuirgins a little conca.ve. The pa7*U'tueres tit 
their distal ends are fused with one another. The text-figure 
shows that the fused pai'ameres are dorsal to tlie sac winch shoots 
outwards and upwards from under the chitinous arch formed by 
the parameres. The sac proxinially possesses two cliaracteristic 
transverse rolls caused by two deep furrows, T)ista,lly it is 
studded with a number of nanute <len tides and its opening is 
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suhterminal on tlie dorsal surface. From between tbe parameres 
and continuous at that point with the basal plate is a. small 
endonieral plate continued backwards as a long, narrow, thick, 
par/illel-sided, chitiiioiis strip which supports the sac on its lower 
side along tlie middle line. The ductus can be seen througli the 
wall of the sac running backwards into the abdomen, where it lieji 
on the doi'sal side of tbe bahal plate. 


Text-figure 31. 



liipenrns for^iiculaf.us, 'J’raiisverse section thTong:li tlip abrlomcn slimvinj? the 
copubitoiy sac lyiiij; retracted within the bod^ -cavity abo\e the basal jdate. 
(I)iag:r.niiiiiuti{*.) 

jB. rectiuii. !ir. trachea. 6’. sac. PX narrow chitinous strip on \entral surface ol‘ 
sac. Jf. mu'«,cle>. PC. tat-cells. BF. buhal plate, sh()\\ iuj; the nt't. 

2%e ApjmraUis whm retracted, — During retraction the sac is 
continuously iuvagiuated until the distal end with its denticles 
comes to lie farthest forward within the abdominal cavity a little 
anterior to tbe fore end of the basal jdate. The thick endomei a.1 
strip on its lower wall, of coui-se, curls upwards and tiavels in 
witli the re»st, so a.s to form in the retracted state an enigma-tic 
loop difficult to interpret until an extruded sac is examined, in 
croftS-sectiou, therefore, the endomeral strij) forms the lower ivall 
of the inner tube (see text-fig. 32). A similar endomeral loop 
with a similar liistory wa,s described in Pa,rt I., p. 271, for 7'rlcJw- 
dectes latiis. T^he diagram should make the relation of the parts 
quite clear. 

It should be clearly understood that the parameres are at no 
place rods or appendages discrete from the sa,c. At their clista-l 
end (text-fig. 33) a membrane crosses between them dorsally a-nd 
another membrane crosses ventrally. If the pa.nunei*es became 
shorter these two membranes would become continuous with 
one another and with the dorsal wall of the outer tube, and if, 
finall}', they disappeared Ave slu)uld have a simple exsertile tube. 
Sections anywhere across the length of the parameres alb show 
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them to ho local clntlnisations ou(^ on encli side of a incinl>rannn« 
tube — tlie outer f-iiho. In fccxl -lif?. »*I2 n secf ion is shnWFi oF tins 
outer tube contu.ine<l u iMn’ii the chninl<er, uinl I ho husnl 

plate and pa.ra, meres ar<' seen imu’oly as local thickeniupi’ in the 
continuous wall of the sac. 


Toxt-li.iiure :12. 



Lipfurns/ot^Jiruhti^its, <J. Transverse seetiun through Ihe genital ehatuher, 
willi the copulutoiy apparatus retracteih (l)iagnnumati<!,) 

7?. rectuip. JF. muscles. 1*Tj. cliitiiamh strip on ventral siirlace of tin* sac. 
331*. hasul plate between the base of the paramer(‘s {P.), <V('. gjuiital cluouher 


Text-fmtirc IV.\. 



P BP 


IjipenvuaforfieiiUhdi, $ . I^oiigitufliiial .Miction through llie en<l of the alxlojnen, 

(Diagram.) 

J?.. rectum- 6rC'. genital cavity’. >?. sac. P. pa rum ere. PP. hasal plate. 

Now, if reference be again made to tlie diagram (tcxt“6g. 3.‘1) 
it is ev icleiit that the dorsal sector of the genital cluunher ends 
much sooner than the ventral. Keading* the sections forwards 
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esta-blishes beyond doubt the interesting character of the basal 
plate. The sole remaining ventral part of the genital chamber 
becomes smaller and smaller until it is no more than a narrow 
cleft below the basal plate. Next, its lower wall becomes chiti- 
nous and is approximated to the basal plate, which is for the rest 
of its course a circle of chitin squashed perfectly flat into a plate 
with only a narrow rift between (text-hg. 31 ). 

The interest in this observation centres in the fact that it 
explains the nature of the basal plate. At the base (near the 
pai*ameres) this begins as an ordinary squamiforin apodeme on 
the lower wall of the sac within the genital chamber. It runs 
back {i, e, in the direction of the head) as an ordinary tubular 
apodeme formed as an invagination of the ectoderm in the lower 
part of the genital chamber. This “ tube is compwesaed into a 
flat plate and its lumen reduced to a thin rift — continuous with 
the genital chamber. 


Text-flgure 34. 



Lijieimifsfni;ficulatus, ^ . Cross-section tlnougli the extruded sac just 
behind the opening. 

D. ductus. IW. muscle muss. narrow chitinous strip on ventral surface. 


Extrusion and Retraction , — On the ventral surface of the basa.l 
plate there is a series of longitudinal muscles which arise in front 
from tlie anterior portion of the basal plate and are inserted 
btdiind into the terminal sternite of the abdomen, serving to 
thrust the plate forward and expose the parameres through tlie 
terminal abdominal opening. Text-fig. 28 shows that the para- 
meres along their dorsal margin curve in vsoniewhat. Underneath 
this overhanging ledge small muscle-fihres run hack along the 
length of the parameres and are attached to the base of the basal 
plate, doubtless serving to draiv the tip of the fused parameres 
upwards in a dorsal direction, which is its usual position when in 
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copulation. On each side of the basal plate is a large-bellied 
innscle ansing from an abdominal stendte some way forward and 
inserted by a delicate tendon into the lower end of the basal 
plate, lliese are retauctor muscles, witlnlrawiiig the apparatus 
witliiii the body after copulation. Tlie contiiuions invagiimtioii 
of the sac is brought about by the contraction of a, great lua-ny 
small muscles arising from the dorsal surface of the basal ])]ate 
and inserted successively along the walls of the sac. Tliey a, re 
particularly uvunerous above the ductus at the distal end of the 
sac, being inserted just behind the opening (text-hg. 34). 

Extrusion of the sac is probably caused by blood-pressure upon 
conti-action of tlie powerful dorso- ventral abdoiuiiial muscles 
segmental ly arranged . 

Tlie above is not offered as a complete account of the mechanism 
of this complicated apparatus. Tlie manifest lacuna^ in the 
dcfacriptiou must be filled in only after a great deal more study of 
the parts. 


Text- figure 35. 



JJpenrm for,fi cilia Tmnsverso section througli the bond behind tho 
aiitcniup. (Diajyrnininutic.) 

CT, cliitinous tendon for of tiiclnnent (»f inandihular ninsdes (^/.). 7*. phai’ynr. 

2'. Iracheu. {Suh.OM. suhusojdiajjual };'anjj;lit)n. i#', eye. 

j\[o((th-parts, — Ldhliiini The labial sclerii.ois present morel}’ as 
a narrow transverse band* near tlie anterior margin. Jmpago- 
'tiietriG sip]iaratu,s: Lyriforin organ without ])o.sU‘rior cornua. 
Anterior cornua are broad ainl flat, convex on the outer margin, 
and in length equal to that of the “nucleus” itself ; from cjudi 
side a. chitinous bar runs up the w'all of the pharvnx, wdiich is 
further sup])orted <loi*sally by a short me<lian longitudinal splint. 
Behind the lyriforin organ the chitinous inf.iina of the pharynx 
hears a number of minute teeth. As in Li'pmirus jWox (9, text- 
fig. 24) there is a compound hypopharynx consisting of a narrow, 
short, median piece, and on each side a longer recta, ngular stidp. 
The pharynx (see text-fig. 35) is supplieil with numerous small 
muscles — circular, longitudinal, and transverse. The la, tier are 
developed further forward, and consc([uently do not appear in the 
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text-figure. There are twp pairs, one running from the ventral 
and the other from the dorsal side of the skull. 

Genus Pegtinopygus MJdberg. 

Pectinopygus pullatus Nitzsch (5, p. 236). 

From time to time a considerable amount of material of this 
species from Sula hassaiia (Linn.) and from the Cape Gannet 
(Stda capensis (Liclit.)) was sent in. 


Text- figure 36. 



JPectmopt/</us ^'uUat'US, 1. reproductive system. 2. copulsitory apparatus. X90, 
,2 a, paramerc enlarged. X 270. Testes and vasa defereutia not shown. 

I'lS. vesicula semiiialis. a. b. c. lobes. D. ductus. BP, basal plate. 

P. parnmere. R. I'etinaculum, 1-5. sclerites on the sac. 

Jfale Peprodmtive System (text-fig. 36). — The vesicula semhialis 
is com})lex. Jt consists of a large, s^\ollen, two-chambeVed sac 
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of somewliat irrepfulav contour and outline. At tlie a-nterior end 
are two suimII, closely unite<l oftslioots from the central chambers, 
and at the posterior end, where the vesietda joins the diictiiSj are 
two pairs of accessory lobes eaclr nttaclied to the vesicuhi by 
scarcely any appreciable neck or constriction. The first pair of 
lobes ai'e rpiite Hinall and lie postero-ventrally. d?he second pair 
run backwards side by side above the issuing ductus, and are 
nearly half as long as the vesicula and together almost as broad. 
The ductus ejaciilatoruis is broad at its upper end and rather 
short. About midway towards the copulatory apparatus there is 
a small bend where a pair of small glands are attached. 

Male Copulatory ApparatiiB, —Throughout the Mallopliaga, as 
indeed in Insects generally, the structure of the male apparatus 
for copulation displays a remarkable variety. In the Mallophaga 
the strangest condition is found in Pectmopyyus pullatus (see 
text-iig. 36). Mjoberg (6, p. 246, 6g. 139), who established the 
genus, in purporting to describe and figure the .aj^paratus describes 
only the basal plate, parameres, and ductus. The wliole long 
extrusible sac, with its complex cliitinisations, is omitted — swept 
away in dissection jDossibly in mistake for the rectum or rectal 
faecal matter. A propos of the sa.c, Mjciberg states that, altliongli 
present, it is “ jedoch nicht gut entwickelt.” And of the ductus 
ejacalatoriifs : ‘‘ Er zeigt in der Iniierwand ein in einer Spirale 
verhiiifendes Chitinlmnd.” But the dmetus contains no such 
spiral hand, and as it is difficult to suppose Mjoberg mistook the 
extrusible “ preputial sac” for the ductus, there may be here a 
question of a distinct but unrecognised species. 

Basal plate- — This is long and narrow, with a longitudinal 
median keel upon its lower surface. The two peculiar processes 
(P), which probably represent paranieres, do not articulate with 
the basal plate, but are attached to its dorsal suil'ace along 
the length of the whole “stalk” or unpectinated portion. The 
distal end is band-like and curves outwai’ds. On the inner 
surface of ea,tdi arc about thirteen denticles like sessile luuls on 
a stalk, graduated in size from the base to the ti[). Iklow and 
quite continuous with the basal plate lies an endomoral plate, 
formed of a ratlier clear chitin, the upper surface presenting 

tessolated ap])earancc. lu regard to the “preputial sac,” the 
text-fignre lays no claim toarepresontabion of this in the ])atural 
position. Unfortunately no male specimen wa,s oht»;uned with 
the sac extruded. Consequently the remarkalde sclerites 1, 2, 3, 
4 and 5 are shown lying in no very intelligible position. How- 
ever, the shape of the pieces is seen togetlier with the structure 
of the large “ retinacular comb” at the distal end, recalling a 
similar structure figured for Aiiatopcus, The “ comb ” in Pectino- 
pyyus consists of a row of about nine elongate bands. Each hand 
at the base has square angles, is fairly broad and paj'nllel-sided 
for a short distance up before it divides into two, forming a fork 
with two elongate pi'ongs. All the nine forks are really one 
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continuous piece, the divisions between being filled by a sort of 
amalgam of thin transparent chitin» 

The whole of these pieces, as well as the basal plate and para- 
meres, which in their ensemble Berlese conveniently collects 
under the name Perifallo (26), are, it must be remembered, 
simply chitinous plaques developed upon the outside tube of the 
apparatus. In Fectinopggtis these are remarkable from their 
miscellaneous character, whereas in other Mallophaga the meso- 
somal parts are usually capable of ready classification into the 
endonieres and telomeres and penis. 
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32. On Two new Species of Oestodes belongino; respectively 
to the Genera Linstoina and Cotucfnia, By Frank E. 
Beddari), M.A,, D.Sc. (Oxon.), F.R.S., F.Z.S. 

[Received June o* 1916 ; Read November 7, 1916.] 

(Text-figures 1-4,) 

Index, 

Sys-tematto 1 — Page 

Linstowia sp. n 695 

Cotugnia margareta^ ap. n 700 


1. Description of Ijiustovvia leinuris, ,<?/>. //.. 

Sexual Tapeworms from Lemurs being but little known, T was 
specially interested to obtain from the small gut of an example 
of the Slow Lemur {JVi/cticphus Umligradus) two complete 
specimens of a Oestode, besides a la.i*ge fragment wliicli was 
found to belong to the same species. 1 refer tins new worm to 
the genus Limtowia — a.t any rate, for the present, — giving imsous 
later after a due considei'ation of its anatomy. 

The worms are about three ijiches in lengtl), the varying 
contraction ren deling it impossible to gi’i'e a.n accurate measure- 
ment in either case. The greatest diameter is 4 mm. The 
scolex is almost spherical in form and of some size (1 mm.) ; it is 
succeeded by a sliort neck, where no .strobilisation is visible. 
The scolex is quite uiiariiied as to the suckers, and there is no 
rostellum at all. The suckers are closely grouped on the anterior 
face of the scolex, and not in the le.\st latei*a,l in position. The 
only other external character of systematic importance, the 
position of the generative orifices, was not a]>}>a,rent until the 
worm was investigated by sections. Tliey' alternate from side 
to side, being mainly massed u])on one side, as ma.ny as ten being 
sometimes successively upon the .same side of tlie body. There 
is thus nothing distinctive as to the .systematic position of the 
worm to he gained by a.ii exa.mination of the external characters 
only, as is n(iarly always the case with Oestorles- ~a very few can 
be identified without recourse to aua.toiuical study. 

fn tra.nsverse sections the cortex is seen to be of about the 
same diameter as the medulla. The longitudinal muscles have a 
chara-ctei'istic arrangement which is in one way pecnlhir. In 
aiblition to transverse fibres which bound the longitudinal layer 
internally, as in most other Cestorles, the present species shows 
similai- fibres between the innermost of the longitudinal fibres 
themselves, an arrangement 'whicli is, of course, well known 
as charficteristic of the Acoleidae and of the genus Cotugnia 
among the Bavaineidfe (see p. 700). This tra-nsverse layer be- 
tween the inner and outer layers of the longitudinal sheet 
consists of single delicate fibres, wliich are, however, quite 
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obvious, and in being siiigl;y distributed remind us of (Joiugnia^ 
and not of the Acoleidie where the layers arc stronger. 1 have 
re-examined otlier s})ecies of fjhinioiria to ascertain whether tliis 
peculiarity is or is not con lined to JAnsUnma Imunria, 1 hud idie 
same delicate transverse hhres between the longitudinal bundles 
ill L, wmeiviv and also in OochorisUca marinom^^ a species which, 
as I have already pointed out in describing it^, is hard to 
refer decisively to either Linstowin or OochoHstica, a. matter 
to which I recur later. However, in a Linstovna from Echidna^ 
the specilic identity of which I am not certain, there was no 
supplementary transverse layer of muscles. Nor did I find 
anything of the kind in OocUorlstica from Tamanclua tetra- 
dactyla^ the structui*e of the body- wall of which would, howevcM*, 
render this arrangement impossible, as may be seen from my 
figure of the same t. 

The longitudinn.1 muscles are disposed in an inner and an 
outer series. As to the former, there is a layer of thick fibres, 
sometimes two or three or even five or six massed together. 
Outside this there lies another layer of the same kind, but 
imperfectly defined. The outer layer of longitudinal muscles 
consists merely of scjittered fibres of less size than those already 
dealt with. There is here no sharply defined formation of 
layers. The additional transverse fibres already mentioned a-re 
associated wibli the inner layer of stoutci* rnnscle-fibres. 

The excretory system is, like that of some other species refcrreil 
to the two genera Oochoristica and LmsUrioict^ characterised by a 
network quite easy to detect but not easy to map accurately. 
I have found at least three branches arising fx-om the ventral 
vessel and extending towards the middle of tlie proglottid. 
These do not, however, cross as unbroken tubes, but are dis- 
solved into a- network. - * 

The testes lie dorsal to the ovary and vitelline gland and 
lateral of the same. They extend from side to side of tlie 
proglottid, but do not invade the cortex. I (iounted about 
nineteen in a single row. There are two of those rows in a. 
transverse so(’tion, and horizontal om\s show a.lso two rows, in 
parts increased to three. The 6vVm,s'-.sm' in tli is species issina.ll 
and extends a little way beyond the nerve cord — in fact, as far as 
the la.teral vessel. This might appear to mean that it is after all 
not so small ; but the width of the ]>roglottids is such tlijit the 
sa.c occupies but a sliort space of the ti'ansverse <linmetcr, a,nd it 
is thus relatively small. The sac lies at the bottom of a de(ip 
genital cloaca ; this involution from the exterior narrows abruptly 
internally to a na.vrow passage which o})ens into a wider ,sac, 
which receives the male and female ducts fmd is a common male 
and female atrium. Bach an arrangement is common among 

* P.Z.S. 1914., p. 269. 

t Ihi(L p. 270, te\t-lij 2 :. 4, D. It will be noticed that tbero if? no inarlcoil p?ap 
lietween t.lio lonjj-’itiidinal layers alloning of the iutercalution of a truii.sver!se layer us 
in JLimtowta lehniris. 
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Cestodes, and occurs for instance, in the present genus, in 
Linstowia ameivce. The cirrus-sac itself is oval in longitudinal 
vsection, and at times almost circular. It has a thickish external 
muscular layer, and is not differentiated into regions as is 
sometimes the case with the cirrus-sac, where the internal region 
is thinner- walled and occasionally swollen. Owing to the small 
size of the cirrus-sac, the contained cirrus and vas deferens are 
not miich coiled, and the lack of room has brought about quite a 
short cirrus, which is of about the same length as the section of 
the vas deferens which lies within the cirrus-sac. As in other 
Cestodes, the contents of the cirrus- sac (which together with 
the external muscular layer forms the \^’all of the cirrus) and a 
section of the vas deferens can be extruded with the cirrus. 
To this complex it is perhaps convenient to give the name of 
penis, as 1 have elsewhere suggested. 

The vas clefei'ens on emerging from the cirrus-sac forms a 
loosel}^ arranged coil which lies to the ventral side of the cirrus- 
sac, the interstices between the coils being filled with glassy 
cells — the so-called prostate. Upon this ensues a straight 
course of vas deferens, w’hich liies upon the dorsal side of the 
ciiTus-sac in relation to the dorsal position of the testes. 

The ovary is seen in transverse sections to lie dorsally of the 
vitelline giaiul. It has a structure common in Cestodes, ending 
laterally in numerous dr*awn-out processes which are often club- 
shaped at the free extremities. The ovary extends further 
laterally than the vitelline gland, w’hich it thus completely over- 
laps. It is, of course, also anterior in position. 

The vagina of this Cestode shows the same subdivisions in its 
coui'se that ai*e showui in other Cestode worms, though the 
relative development of the difi[ei*ent sections difters in va,rious 
genera and species. In the present species the general course of 
the ‘ tube is fairly straight until it divides into the oviduct 
and the second branch. In mature segments, in which the 
uterus is still present, thougli many eggs are scattered thi'ough 
the parenchyma, it can be seen that tlie vagina consists of four 
separable regions. The proximal section, opening iiito the 
common genital duct before the latter debouches into the cloaca 
genitalis, is very short, with thick wails and narrow lumen. 
The next section oceiqnos the greater part of the vagina, and 
consists of a tube which gradually widens and ends in the 
neighbourhood of tlie ovary in a dilated extremity. This section 
is covered externally with a layer of deep-staining glandular 
cells which mark it out from the preceding section. This part 
of the vaginal tube is specially deA^eloped in the present Cestode, 
and in fully mature proglottids, wdiere the parenchyma is entirely 
occupied by the scattered embryos encircled with their mem- 
branes, is the most conspicuous region of the vagina ; it presents 
here the appearance of a large sac. It is, in fact, here almost 
divisible into two regions : a narrower part which is proximal, 
and which — wide itself — dilates suddenly into a large o^al sac 
Proc. Zool. Soc.— 1916, Ko. XLYIII . 48 
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which appears to be the terniiiiatioii of the vagina, and is 
practically so since tlie remaining part has dwindled away. 
It presents, in fact, tlio appea.i*ance of a, large s[)ei*ma,tlieca in 
an Oligocluetous annelid, and is very unlike ilie usual form of 
this part of the vagina, in tapeworms, though there are forms 
which show some likeness to it. It never lodges ova. 1 shall 
recur to the structure of this sac in comparing it with the 
corresponding’ region of the va.gina in other Cestodes. After 
this middle region of the vagina the tube suddenly narrows to a 
tine canal which emerges quite abruptly from its distal and 
diliited end. This latter tube is of some length and ends in 
quite an unusual fasliion. Instead of opening into a dilated sac, 
the rcceptaculum seminis, as in so many tapeworms, the tube 
opens into a wider liorseslioe-shaped tube, of wliicli the two ends 
become res}>ectively the duct going to the ovary and that ending 
in the shell-gland. This region is crammed with spermatozoa, 
and seems to be undoubtedly a cleft roceptaculuiu seniinrs — that 
IS to sa.y, the ultimate separation of this region of tl:e female 
cflbrent apparatus into oviduct and duct communicating with 
the vitelline gland tlirough the shell-gla.ud, occurs oarliej' than 
is usual and concerns the 1 ‘eecptacuiiun itself. This inU'V- 
])retntit)n is, I tliink, justified by a coinpa-rison of the present 
Species with Oochortfitim itiannofnf^, a description of whicli 1 liave 
lately comiuunioated to tliis Society?. It will be noticed that 
the vagina of Oochoriadlcu vtaratont^ shows tlie same regions as 
thjit of the species with which J a.in concerned he)*e, hut that the 
roljitive development of the regions dilfers. Thus tho middle 
region covered externally with gland-cells is short hut dilates at 
the distal end, though to a much less extent than in the pi’esent 
species. The proxima.1 section is very long, and tho recept- 
aculum seminis is a more ov less cylindrical widish tul}e not 
divided longiiudina.lly as in the new worm described in tho 
present paper. I have mentioned that in fully mature pro- 
glottids tlie middle region is inii<*h altered. Jt octenpies more 
tha,n half tlie briNidth of the ]»roglotli<l, a.nd tlie end whiidi 
appears to (unl blindly sometim<‘s curv<ts ra.tlicj* backwards, 
’’lids pai’t is vuiiy much more sw4>llcn than t.ht^ more t.u)>ula,r 
section whi<di mins towards the (‘xt(*rua,l ]w>re. 

Idle ntevHH of this worm is like that of other members of tho 
genera Limtowia and Oochoriatka in its hj-oad features; but 
there are some diHereuces that require des(‘rij)tion. d’he uterus 
is, on the whole, very like that of 0, ‘utai'momiX; it is in tlie 
same way \entra,l in position, underlying tlie. ovary hut ex- 
tending laterally more towards the dorsal surface. ii(U‘e thev(* 
is certainly a branched comlition of the tubes and s])acc*s to be 

* Vep’ raivly (oiil.v in one* out of Jii largo iiuudMT oxanimca) an* ova found liorc*, 
«n'I tlu*ir prcsf'nee dilatus tin? tul»e. 

t ItZ.S. lai t p. ii71. 

t P.Z,. fS. U)U, p. i375, tfxt-fijr. 5. 
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observed, and to some extent a retiform condition obtains, 
though not so clear as in some other tapeworms. The cavities 
contain many ova. The walls of the cavities are distinct and 
nucleated. The suggestion is of flattened cells, and the edges of 
the cavities which are the actual walls are differentiated from the 
surrounding parenchyma by a firmness which is marked by a 
deeper staining. In the greater development of what is obviously 
a uterus, the present species is plainly nearer to 0. QnarQnosce 
than to L, mneivcp. It differs from both in the fact that the 
ripe embryos, when scattered through the parenchyma after 
the disappearance of the uterus itself, are not so closely packed. 
In sections the ripe proglottids seem to contain fewer embryos. 
Moreover, the individual embryos lie nioi*e loosely in the spaces 
which they occupy. These spaces show no nucleated whIIs of 
their own. The embryos extend into the cortex. I could only 
detect two membranes surrounding the embryo. The embryos 
appear to be larger than tiiose of 0. marmostfr, 

Si/stematio Fosltlon of Linstowia leinuris. 

The species which has just been described must be, as I think, 
referred to one of the two genera. Luistoivia and Oochorisika, The 
combination of characters shown in the possession of a totally un- 
armed scolex, single generative organs, a uterus of more or less 
detached cavities, the final imbedding of the embryos singly in 
the parenchyma, is unknown elsevrhere than in these tw’o genera. 
I have already, in describing Linsiotcia ameivce and OocJiortstica 
marmosin, pointed out the impossibility, or at least great diffi- 
culty, in rationally distinguishing between these two genera 
and need not recapitulate here the reasons there given. 1 may, 
however, point out what I did not there mention, except by 
implication, that the founders of the t,wo genera defined them at 
very nearly the same time (either at the end of 1898 or at the 
beginning of 1899). Furthermore, neither 2Ischokke (who is 
responsible iov Linstoioia^') nor Liihet (wlio defined Oochoristica) 
mentions the work of the other. It is doubtful, therefore, 
whether both genera would be accepted now by these two 
autliors, were they founding them afresli Avith knowledge of 
each other’s work. I am, however, obliged to admit that 
Zschokke in a. more recent J communication accepts Oochoristica 
without comment, and contrasts its distribution witli tluit of 
Linstowia. I myself believe, on furtlier consideration, that 
Oochoristica will be found to differ by the condition of the 
uterus — a suggestion which I have already made, but which 
requires confirmation by an examination of the other species 

* The ge\\^ was actually defined by Zschokte in f. wiss. Znol. Bd. . 

p. 441, not in his account of two sjiecies in Semon’s ‘ KorMhuny,!sVeise,’ which is 
sometimes quoted as the refercma* for the jiienus. 

+ Zool. An/. Bd. x\i. p ifoO. 

X ^ool. An/,. lid. \\\ii. n. 

48 -^ 
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iOlegerl to be of this:; genus. 8o important in dassificatiou is the 
condiliion of the uterus that little doubt, 1 fancy, will be felt in 
this nia.tter. 

II. Description o/’(Jotugnia ifiargnroia, sp. n. 

The genus Cotnynia is usua.lly regarded a.s of tlie .family 
1 )a,V!uneida‘, from all the other genera, of which it differs by 
the ]H>ssession of a double sexual apparatus in each proglottid. 
The only other ohai*acter of importa.nce which, so far as is 
alrea.(ly known, se3*ves to separate CoLmjtiia from other lla,vai~ 
iieid.T, is the com[)Uca.ted a.nd Acoleitl-like disposition of the 
longitn<linal muscde-hiveT. Tlie examination of examples of a 
specit^s of this geiuis fi‘om the gut of Caccahis iHclanocephala 
enaJdos me to aild t(^ our knowledge of the genus and to describe 
a, new species thereof. 

A la.rg(‘ numher of exa.mples of this norm occuri-ed in the 
(\iccabis in company with an Upinetiolepis, which is either 
ident.ieal with, oi* at t.he least very cdos<dy aJlied to, Ifi/menolepis 
vi(l(hS(o (known from Hustards). T did not (ind it. asso(*iafced 
(except for tlie doubtful case of one individual) with Hhahdo- 
oHitra cylindrical a parasite from the same s})ecies of Caccahis^ 
which 1 ha.\e hdtdy described in these ‘ Proceedings’'^'. 

The extreme length of the worm is about inebes, and it is 
rat.her bi*oa,d, measuring 8*5 mm. The segments are not long 
and ne\er as long ns the}’ a, re bi'oad. The scale, r is 1 mm. or a 
little less in bivadt.b ; it is followed by a. strobila.. which is at 
(irst (»f e(|ujvl breadldi, and in which the segmentation is visible 
at once. Tliere is, at any rate, no long an<l well-maiked neck, 
d’be suckers a.re large a.ml unarmed, and demand no specia,! 
descrij)i.ion. 

Tlie rosU’llinn of tliis species shows .some interesting characUms. 
Ill examining t.be living worm fresh from the liody of its liost., 
tlie rosl.(‘llmn is not at all obvious. It is apparmitly r('pj‘(\sent(Ml 
by a. mer{‘ <lini()le mu<*h smallm* in exhuit. t.han t.la^ large suckers. 
'Idle imnditions. iu<l(M‘d, reminded me of cerhiiu Icht.hyolamiida*, 
where the rost.idlinu is n‘pr(‘sent(‘d bv litth* more tJian an jipii^al 
pit. In one sjieciimm which I thu.s examined t.liere was tin's 
dimple abmo; in anotiam, how(‘ver, a fringe of miimte hooks 
(‘iicircled tlie pit- These hooks are in a. double row and of the 
Davaincid pattern. In a t.hird sp<!eimen, (^\aJlline<l aJIm* ])roser- 
vation in alcoliolaml glycerine, tlu^ a,picN'i,] ]dt. is quite obvious an<l 
encircled by a. row of books avra.nge<l in a double seri(‘s, wliicb 
is <lnml)bell-sba}H‘<b bm'ng of less diameter in the middle. ' The 
whole area surronnfle<l by tlie lioo>ks is very much less in extant 
than that of the suckers. 

'riie sma-lliiess of tlie a.rea occupied by the rost(dlum in this 
species is the first point to which I wish to direct attention. 


^ r.z.s. ion, p. ra. 
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If my figure (text* * * § fig. 1, p. 702) be compared with Fiibrma nn’s 
illustrating Gotugnia polymantha^ it will be seen that in tlie 
la.tter species the conditions are the exact reverse of that just 
described. In C oin gum poly acmHlia the area, of the rostelluin is 
much greater than tiiat of any one of tlie suckers, which are thus 
small by comparison. Tlie second point to which I draw atten- 
tion is the apparent occasional absence of hook.s. As I have seen 
these structures, it is fair to suppose that where they were not 
seen they did not exist. This is a very important matter in the 
discrimination of Oestodes ; it is obviously not yet certain that 
all bookless genera are really so, except through loss of hooks in 
individuals. 

In transverse and longitudinal sections tlie rostellum is seen to 
be a relative!}" very small structure, which entirely beai*s out the 
appefu-aiices to he noted wlien the scolex is seen as a whole, either 
fresh 01 -, after preservat.ion in alcoh.ol, in glycerine. The re- 
tracted rostellum is shown in text-fig, 1, where it is seen to be 
a very sucker-like structure, a,lthougli, as already stated, it is 
veiy much smaller than the actual suckers. 

It is a cup-shaped organ, along the edges of which the hooks 
can be seen to be implanted. T'lie rostellum, in fact, is very 
small and simple. Its substance cliiefly shows muscular fibres 
running across its short diameter, i. e. in the longitudinal axis of 
the body of the worm. Outside of this is a layer of much less 
diameter, wliich suggests a subcuticular la-yer. The simplicity 
and small size of tiie rostellum is so far like that of Ttmia 
saghiatci, as figured and described by Leuckartf- It is, perhaps, 
more to the point to compare the rostellum of the present species 
with that of more nearly related forms. 

Within the genus Cotugnia itself the rostellum appears to be 
usually large. In structure that of C. collini is said by Fuhrmann 
to resemble that of a species of Darahiea, There are, however, 
in Davainea^ as Fuhrmann himself has pointed outi, considenible 
cliflerences among the species. There is, however, a remarkable 
likeness between the pi*esent species of GoHiytikt and Ophryo- 
cotyle insignis, wdiieh may well be of significance. This latter 
Oestocle has, in the first place, a lens-shaped rostellum prop.er, 
which, as Liilie has pointed out§, is at least often chain cterisi.ic 
of Davabiea. 2'hat is mucli the same form as 1 figure here in 
Gotugnia wargareia, vhere, however, it is moi*e cup-shaped and 
thus sucker-like, 

Liihe, however, speaks of the rostellum of DavahiPa str9,ithhifO'^ 
as having a very short antero-posterior diameter and as being- 
concave anteriorly, thus approximating in shape to a sucker. 
I did not, however, find this to he the case with a species of 
Darainea from Striitkio which is very probably identical 

* Centralbl. f. Bakt, a. Paras. \lix. 1909, p. 121, fig. JlS. 

t ‘The Parasiteb of Man ’ (Kngl. tiaiis. by Ho\ le), Kdinh. 1886, p. 435, fig. 217. 

X Cf. e.g. in Ceritrali)! Bakt. u. Paras. \lix. tig. 10, p. 101 & fig. 21<, p. 113. 

§ Zool. Anz. B<1. x\ii. 1891, p. 280. 
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witli Davaiam stnUhlonis The roatelluin proper and neigh- 
houriag stj’iu'tures of OphnjocoUjle insi(j7iif(, 'with which I am 
nbont to conip?u*e the corresponding structures of (lotngnia 
margcirHa^ were thus descriho<l by Fnhnnannt: — “Dns rnnskuldse 
Rostellmn ist sohr woit vorstiilpbai*, woboi es der vordere Toil der 
Skolox ist, der <]en grdssteii Toil dos iniichtigen scheitolstandigon 
T~Taftorganes dn,rsiollt.” Tlie figure given by Fiibrinanni oi* a 
longitudinal section through the entire ** IJaftorgane ” (and the 
rest of tlie soolex) agrees, as will be seen, very <3losely with the 


IVxt-fignre 1. 



Ijong-itiulintil siHctiaij tkron{?li ncolov of martiarvlct. 

R. rostellmr, in wliicli tli<* hooks an* not shown. (Sf. .su('k(‘rs. 

annexed drawing (text-fig. 1) of the same region of Cotvfjma 
margarata. The folded apical region of tlie scol ox is present in 
both, and there is an evident contrast in this with tho conditions 
observable' in a. congener of niy species, viz. CoUigmci polyaccmtha 
— which lattei* species appears to resemble more closely various 
species of Davamo.a § in having a clear-cut and smooth region of 

^ “On sirufhtonis ^Parona) and allird Forms,” P. Z. S. 1915, j). 689. 

t “None Davaiiieiden,” Oentralhl. Hakt. n. Paras, xlix. x>-04'. 

X IjOf. eif. x>. 95, fisy. 3. 

§ J*. Z. S. ]915, p, 592, text-%. 1. 
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the scolex surrounding the rostelluni proper. A highly charac- 
teristic feature of the genus Ootngnia is ejnphasised by Fuhrmann 
in words arid in several drawings. This is the presence of 
several layers of longitudinal muscles, each of which is divided 
from the neighbouring layer by transverse fibres. There is, in 
addition, the usual transverse layer bounding the medullary 
region of the proglottid on the outside. This, as Fuhrmann has 
remarked, is a point of likeness to the Acoleidse, and, I may 
add, to the remarkable genus Dasyitrotcenia^ lately described by 
myself '^. The number of layers of longitudinal bundles is not, 
according to Fuhrmann, the same for all species of Gctugnia, 
In a genera.! way, my examina.tion of Cotngnia margareta enables 
me to confirm Fulirmann. But my new species shows certain 
important diderences. In the first place, the aspect of the worm 
is thin and delicate, which argues a feeble longitudinal muscu- 
lature ; and this is pi'oved to be a fact by transverse and 
longitudinal sections. The cortica.1 layer, if this layer is to be 
rega,rded as extending inwards so as to include all of the longi- 
tudinal muscle-bundles, is in the posterior region of the body of 
rather less diameter than the medullary layer. Anteriorly it is, 
on the other hand, rather greater. I throw some doubt upon 
this, the customary delimitation of the cortical and medullary 
layers, because I cannot find a distinct layer or even single line 
of transverse - fibres separating the inner layer of longitudinnl 
bundles from the medulla. Such a Layer is, however, figured by 
Fuhrmann t. Here and there I do find n. single fibre in this 
situation which ma.}^ be traced for some distance ; but there is 
certainly no eon,tinuoiis layer. The innermost layer of longi- 
tudinal muscles consists of a single row of bundles which are 
placed at unequa.1 distances fi'om each other and are of unequal 
sizes, though for the most part much larger than the bundles 
belonging to this system which occur more superficially. In 
other species it would appear that this inner layer of bundles 
consists of more than one row. 

Outside of this inner row of bundles there is an area of rather 
greater width wln'ch is sparsely traversed by transverse fibres, 
between whicli lie occasionally here and there a single lougi^ 
tndinal fibre or two or three together — they are not sufficiently 
numerous to be described as forming a. row or layer; there are 
in this region no dense rows sucli as are figured by Fuhrmn.nn in 
other species of CoUigiikt. Outside of this again is the outei* row 
of bundles. These a.re also irregular in the number of fibre.s 
which each bundle, contains, and in the dista.nce separating 
individual bundles. Tliey are, however, on the whole, con- 
siderably smaller than the bundles of the innermost layer a.nd 
lie closer together. Between this laj’-er and the subcuticular 
layer are a few longitudinal fibres irregularly arranged and 
sometimes associated two or three together. Transverse fibres 


^ P. Z. S. 1912, p. 686, text-fig. 98. 
t Loc, cif. p. 1 19, fig. 37 & p. 121, fig. 39. 
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occur to the outside of the outer layer of bundles ; but tlie 
subcuticular layer is not divided off from the rest of the cortex 
by any such fibres. 

As to the water-vascular lathes the larger ventral vessel lies 
beneath and to tlie inside of the very small doi’sal tube. 

Text-figure 2. 

0 . 



C, cirrus lying? within the elongated cirrus-sac. JiS, recertaculum serninis. 

W. V. ventral watei'- vascular tube. O. orifice of cirrus-sac. 

Double generative organs characterize this as tliey do other 
species of the genus Coiufjnia, Upon some of tliese organs I have 
notes to offer. There is liardly any genital cloaca (text-fig. 2); 
rather there appears to he a kind of plug of soft tissue which blocks 
the end of the cirrus-sac and the vagina, and can be piislied aside 
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when the former is extruded. The cirrus-sac is short, iu that it 
extends only to the nerve-cord and not as far as to the dorsal and 
more external of the water-vascular tubes. It appears, however, 
to be long, because it is thin and with thinnish walls. The r>as 
deferens is coiled and the coil lies partly in the cortex* The 
vagina ends in a dilated receptaculum seminis ; but this species 
differs from the other described in the present paper in that the 
narrow region into wliich the vagina usually contracts before 
enteidng the receptaculum is quite absent. If there be a 
rudiment of this narrow region it must be at the very point 
of opening into the receptaculum. 

Text-figure 3. 



Section (horizontal) through two adjacent segments of Cotnquia wargareta, 
showing the embryos scattered through the medullary paremjhyma. 

JE. embryos. IE’, spaces from which an embi^o has fallen oiit. 

A very important character of the genus Cotugnia has not 
been illustrated by figures in previous accounts thoiigh it is 
known and used in the definition of the genus. As, however, 
there is no particular description, and merely the bare statement 

The illusti-ation given by Baczynska (Etudes anatomiques et histologiques sur 
quelques nouvelles cspeces de Cestodes d’oi.Neaux. Neuchatel, 1914', p, 203. fig. 32) 
is only diagrammatic. 
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ill viirious definitions, it is so far not clear wlnat tlie asserted 
implantation siiiiLvly of tbe ripe embryos inea.ns. examination 

of mature se^^meuts allows me to clea.r up tin's iua.ttor a.s to tlio 
main facts of class! (ica.tory imporl-ance, a.t any rate. Jn (‘om- 
paring these conditions with those ali'eady referred to in JAnaUnma 
there is at first sight some diflcrence in general appearance, which 
is really due to the la,xity of the gronnd-tissne of Zhistoffna, as 
compared with tlie denser modallary tissue of Ootittjnia, But 
there is no morphological difierencc that J can detect. In both 
the embryos are scattered not veiw closely (text-fig. 3) through 
the medullary pareuclivma. aud extend into the cortex. Each 


Text-fignre 4. 

8 . 



A more Iu{fhl,v represon t at iou of th<* (!ml)r.v<js of ('ottuinh^ ntitrffarvfiX. 

A. the thifh outer shell. JS. the iiKlisUiict iiiiddh* shell. C, the iiauo' shell 
iimrioiliately surrouiulinj^ the einhryo. 

embryo fits its cavity coinplei.cly, a.nd J Imvc never soon more 
than one lying in one space of the parenchyma, 'rhis cavity, 
moreover, has no definite walls of its own. The uterus in 
younger stages consists of scattered spaces, in c*.ach of whi(‘h may 
lie several ova, thougli sonudiiines only one. Tlie titcrus of tins 
Davaineid seems, therefore, to be similar to that of lAmtowia, 
The fully ripe embryos a.re surroiinde<l by three egg-shells (text- 
tig. 4). The outermost is very thick and often locally thickened 
to form boss-like prominences which may he even imrrow and 
prolonged. The embryo itself is immediately encircled by a thin 
shell, and between the tw’o a third shell is often to be detected. - 





Oli MOTHS FROM B. E. AFRICA.. 


707 


33. Notes on a Collection o£ Heterocera made by Mr. W. 
Feather in British East Africa, 1911-13, By Lt.-CoL 
J. M. Fawcett^*. 


[Received September 37, 1916 ; Read November 31, 1916.] 

(Plate 1. 1) 

Index, 

Geographical Page 

Localities at wliicli collections weip made 708 

Systematic : 

Cralactomoia, gen. n 716 

Giria^ gen. n .. 717 

Taveta, gen. n 718 

Poppeea, gen.n 723 

Xf<?cnrs7«s, gen. n ... 724 

Fnlmria, gen, n 728 

Capena^ gen. 732 


Page 


Pericallia hecate, sp. n 709 

Deilemera glance^ sp . n 709 

AtJietis horns, sp. ii 710 

A. pentheus, sp. n 711 

Giaura astarfe, sp, n 711 

Leocgma candaeq, sp, n 712 

Cfemim recfilinea, sp. n 713 

C. r. psamatha* form, n 714 

JSuphittsa hermione, ... 714 

h, ocJireata, form, n 714 

Corfgta mini/ns, sp. n 715 

0. m. grisencea, form, n 716 

Galactomom herenice, sp. n 717 

Giria hiihtxstis, sp. n 718 

Tcrveta sgrin.v, sp. n 718 

Cafephm sciras, sp. n . 719 

C. sospita, sp, n 720 

C. sp. n .... . 720 

O, serapis, sp. n 721 

J^oppaa saijina, sp. n 723 

Plecoptera polgmorpha poigm- 

nia, form. n. 7,22 

JBreoipecten clear^hns, sp.n.. . . 723 


Page 


Cal pc eerne, sp. n 723 

Xtecasia otJiello, sp. n. 724 

Phalera lavhiia, sp. n 725 

Scranoia amata, sp. n. •. 725 

Stauropits crltohuhis, sp. n 726 

Peridela herengaria, sp. n 727 

P. novaria, sp. n 727 

Pulvaria striata, sp. n 728 

Boarmia perse, sp. ii 728 

Cidaria astd'ia, sp, n. 729 

C. procne, sp. ii 730 

Ideea niohe, sp. n 730 

Beferorachis idmon, sp. n 731 

Behedodes nuerius, sp. n 732 

Selagdia narses, sp. n 732 

Bnomifus pindan'is, sp. n 733 

Battinia anrora, sp. n, 734 

J). perstHgatci tithmns,inxm.n. . 734 

2>. orion, sp. n 735 

Bygropta pasithea, sp. n 735 

Bionia nigripunrtaUs, sp. n 736 

P. a'anllialis, sp. n 736 

Meliftia hfetna fopis, nyi.n. 736 


In my former memoir on this subject (P. S. 1915, p. 91) 
I mentioned that there were a good many species of the Feather 
Collection which still remained to be examined, and that I 
hoped to be able to give in another memoir the result of my 
enquiries into vsome of them. This I propose to do in the pre- 
sent paper, but, owing to pi-essure'of space in the forthcoming 
number of P. Z. S., I am only able to deal with a certain per- 
centage of the material in my possession. Meanwhile, a most 
interesting paper has been published by Professor Poulton 
(P. Z, S. 1916, p. 91), dealing with Mr. Feather’s Collection in 
Somaliland, in which a large number of new species a, re described, 

^ Commimicated by tbe Secret .jvuy. 
t For explanation of the Plate see p, 737. 
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solUB of wiiicli J i Lso liml in tlio Fujitlier (Jollectiioii from B. E. 
Al’ri(;a, a (‘ircmusl iiuv which is amMuiteh for hy the couti^Auity 
of the tw^’) (lisia'iciiS. 'J1 h‘ forms roj)r(*s<‘oto(l in ]>oth culhvtions 
are mostly tlmsi' c lariietoristio of the drior steppes, as was to be 
expected, owdag t tlie very <lry oUma,te of vSomalila,n<l. 

The insects rtiumded in tin's niemoii* were, I nudorsta.iul, 
almost entirely tr ven at light on wet nights, the great majority 
of them Jit Kocla L and Masougaleni. L ha.ve a,lrt‘a.dy given the 
approximate olovation of tlnwe places in my formta* paper on this 
subject, but it may be as wxdl to repeat it bei'e : — 

(1) Kedaa, Briti di Bast Africa. Altitude 2500 feet, 120 miles 

from the coast. 

(2) Masongahmi, <lii,t.f). Altitmle 8000 feet, 1B2 miles 

up Uganda ilaihvay. 

Ih'actically all the capt.ures were made in the months of 
Kovember, j)eoeiiiber, Jamuu'y, March, April, a, ml a< few in June. 
It is curious tluiii I have no records for tlie. otlnn* months of the 
year. Perhaps he mouths mentioiied are the many sejisous of 
the year. A re::or<l of the ra.infa.ll and temp(‘ratui'e at Kedai 
would Imve beef most iiiT,ere.sting, and I. r(‘gi‘et that. J cannot 
supply it. 

Out of 124- fcrrns dealt wibli in this paper, 45 appear to b<} 
new, .so far as ' have been able to ascertain, not having liad 
access to foreign literature on the subject, and this seems a. large 
proportion. Some of the described forms ba.ve not previously 
been recorded fiom Africa, and others are only represented by 
the type-speciim u in the B. M. Collection. 

My friend La ly Colvile ima-do a, line collection of le])id(>])to*a at 
Morn, but she n ainly devoted herstdf to liuttertlies, with a stray 
moth or two tin jwn in; it is therefore rema-rkahle that 1 should 
have found soim im<h‘scril)<id forms amongst these solitary spet*i- 
inens, and it sh )ws what can he done in this region by a.nyoiu* 
wdio will renily ake np colh’cting there a,nd work at it.. 

The nnmhers ])r<‘(ix<Ml to the names ()f species carry on my 
previous recoial <m the subjt'ci in P. Z. H. lb 15, and thus start 
at 125. 

In this menu ir, B. M. stands for British Museum, an<l Ck L. P. 
for Hampsoids ^ Oatalogtn* of the Lepiiloptera. Plialicme.' 

The ligures ln,v(* bt‘en <lrawn and jiaintod by mysidf to exa.ch 
si/e. i have ne t Inul space to (ig\ire all the new' forms <h‘S('ril>ed, 
but I hope to d > so in a fut.ure pa pin*. 

HF/rEROOEIlA. 

Family A M A T i P .-k. 

125. A PISA ( AXESciEXS Walker, Cat. iv. p, f)17 (1855). 

Ihcbiint, Mn iongaleni, 25tli June, 1911, 1 9 ; Fxedai, 5th Jan. 
1918, 1 c5 ; Ki anaia. Lake Al])ert, Iblli June, J91i, 1 c?. 
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The above specimens are smaller, the anteniije of the males 
less highly pectinated than in a specimen in my collection from 
Natal. The specimen from Kisanaia is white, the others hyaline, 
diffused with fuscous. Also recorded from Somaliland. 

Family Arotiad^. 

Subfamily Arctian^e. 

126. Estigmene griseata Hampson, P. Z. S. 1916, p. 103. 

Habitat. Kedai, 30th Nov. 1912, 1 J . 

Described from Somaliland, Agrees fairly well with Hampson ’s 
figure, but is yellow, and has no marginal spots on fore wing. 

127. Pericallta hecate, sp. n. (PI. I. fig. 19.) 

I)escvt 2 }tion. — d' . Plead and thorax pale brown. Abdomen 
scarlet above, with transverse black dorsal stripes on the somites : 
yellow' on the underside, with a lateral row of black spots between 
the red and yellow' areas. Legs with tibiae red, tarsi black and 
ochiieous. Fore wdng pale browm covered by various w'aved lines 
composed of fuscous irroration ; a black spot at end of cell. 
Subbasal, antemedial, and medial lines indistinct, excurved on 
median nervure. Postmedial and subniarginal lines crenulate, 
angled outwards betw^een the veins. A series of indistinct 
marginal black spots. Hind wing pale yellow, almost trans- 
parent basally ; a black spot above end of cell between veins 5 
and 6, and a dentate discal line from vein 4 almost to inner 
margin. Three subniarginal black patches, viz., one at angle, 
one. larger, on each side of vein 2, and one on each side of vein 5. 
Cilia of hind wdng 3'ellow', of fore wing hrow'ii. 

Undei*si<le of both wdngs pale yellow, almost hyaline basally, 
wdth the markings of the upperside reproduced. 

Habitat Kedai, 29th Nov. 1911. Exp. 50 min. 

This form is nearest to P, 'nephdistis Hampson, from which it 
differs in the postmedial and subterminal lines of the fore wing 
being crenulate, and not broken up into spots, as in ne 2 yhdistis. 

128. SEcajsio strigata Walker, Cat. ii. p. 559 (1854). 

JIahitat, Masoiigaleni, 6th and 9th June, 1911, 1 d* , 1 $ . 

129. Lacydes gracilis Butler, P. Z. R..1898, p. 417, pi. xxxii. 
fig. 4. 

Habitat. Kedai, 12th Jan. 1912, 1 J . 

Rubfaiuily Nyctemeride. 

130. Deilemera glauce, sp. n. (PI. I. fig. 11.) 

description. - 5 . Head and thorax bluish grey, wdth black 
markings on the tegula*. Abdomen blue-grey, wdth black trans- 
^evse stripes at the junction of the somites and a dorsal and 
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lateral row of black spots; tlie anal somite ])a.]e yellow. Fore 
wing hyaline, dusted with fuscous atoms, with a. l)roa.<l sub- 
termiiia.1 brown I)and, excni*ved from before apex of cell to near 
toriial angle. Hind wing hyaline white, with greenish irides- 
cence in certabi lights, with a broa.d fuscous marginal hand, 
excurved between veins 3 a.nd 5, funl recurved on vein 2. Cilia 
fuscous. Underside similar to uppei*side. 

Hahitat, Meru, taken by Lady Colville, Exp. 44 min. 

This foi*m is nearest to U.JhUcM Holland. 

131. Diota f-vsciata Aurivillius. 

Habitat, Msala, B. E. Africa, TSTov, 1904, 1 d; Keda,i, 13th 
Jan. 1912, 1 d ; Masongaleni, 25th and 30th April, 1911 ; Cth 
June, 1 ? 5 2 d • 


Family A cj a it i s t i n al 

132. HCgoceha brevivitta Hampson, C. L. P. iii. p. hOO ( 1901). 

Iluhitai, Masongaleni, 25th Dec. 1911, 1 d* 

Also recorded from Somaliland. 


Family N o c T u J n ,e. 

Subfamily Agiiotin.e. 

133. Timora fissifascta Ha.ni]ison, C, L. P. iv. p. 110 (1903). 

Hah. Kedui, 12th Dec. 1911, 1 d. 

134. Timora leucostiota Hampson, Ann. S. Afr. Mus. ii. 
p. 256 (1902), 

Habitat, Masongaleni, 25th March, 1 5 ; 30th April, 1 d ; 25th 
Sept., 1 d, 1 S ; 25th Dec. 1911,1 d. 

S u bf an lily H aeeni n.e . 

135. OnoNTEsTiiA ALLUvrjTA Hannsoii, C. L. i\ v. p. 206, 
pi. Ixxxiv. iig. 6 (1905). 

Habitat. Kedai, 26th Nov. 1911, 1 d- 

Subfamily Acronyctinas. 

136. Atiietis hortjs, sp. n. (PL I. h*g. 36.) 

Description . — d* Head, thorax, and abdomen pale ochi'eous; 
palpi dark brown. Fore wing ochreous ; anternedial and post- 
medial lines red-brown, starting from red-biown fascia) on the 
costa and continuing as interruiited and indistinct waved lines 
to the inner margin. A red-brown submarginal band from ajiex, 
incurved between veins 4 and 6, and then straight to a point 
just before tonial angle. Inside this band is an irregular black 
submargiiial line, also fi'oni apex, and also incurNcd on vein 4, 
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and excur%^ed to the margin, which it meets below vein 3 ; 
beyond this line the marginal area is paler. Hind wing ochreous, 
with a red-brown snbmarginal band, the inner edge of which 
runs straight from costa before apex to anal angle. Cilia brown. 
Underside pale ochreous. 

Habitat. Kedai, 10th July, 1912, 1 d ; 18th Nov. 1911, 1 d* 
Exp. 30 mm. 

137. Athetis pentheus, sp. n. (PI. I. fig. 27.) 

Besanption . — d . Head, palpi, and tegulse red-brown ; thorax 
yellow, abdomen ochreous. Foi*e wing yellow, a red-brown spot 
on costa before apex, and a black point at end of cell ; a red- 
.brown submarginal band from apex to near tornal angle, in 
which is a row of white spots on the veins. Hind wing pale 
ochreous, with a pale fuscous submarginal band, in which is a 
marginal row of whitish spots. Cilia pale red-lmown. Under- 
side pale red-brown except inner margin of fore wing below 
vein 1 and inner margin of hind wing, wdiicli are pale ochreous. 

Habitat. Keclai, 12th April, 1912, 1 d* Exp. 24 mm. 

Subfamily Sarrothripin^e. 

138. Giaura astarte, sp. n. (PI. I. fig. 6.) 

Description . — d • Head and thorax grey, antennm ' fuscous, 
abdomen pale ochreous. Fore wing with the basal area grey, 
and on it a red- brown irregular spot between costa and sub- 
median fold, defined outwardly by an irregular black line. Ante- 
medial line black, irregular. Medial ai-ea of wing brown, darkest 
inwardly. An elongated grey patch along the costa to before 
apex, on which are placed three costal black strigye. The post- 
medial line defines the inner edge of this spot, and runs sharply 
oblique outwardly to vein 4, is incurved on vein 2, and then 
straight to inner margin, being defined outwardly by a white 
line below vein 4. Bubterminal a.rea darker browxi, on which is 
placed a grey spot, dentate outw.ardly on veins 2 and 3. Margin 
greyish, with a black terminal line. Hind wing white, with a 
narrow fuscous border from apex to vein 2, with tlie outer ends- 
of the veins dark brown ; a dark marginal line. Cilia of both 
wings white. Underside of fore wing pale fuscous, of hind wing 
as on upp)ei*si(le, with an indistinct fuscous sp>ot on middle 
of costa. 

Habitat. Mei'u, B. E. Africa. Taken by Lady Colvile. 

This form is nearest to Giaura minor Hmpsn., from Ceylon. It 
is quite a differently coloured insect from G. lettcoiis Hmpsn., 
from B. E. Africa, which is, perhaps, nearest in structure, 

139. Bisoba obstructa Moore, P. Z. 8. 1881, p. 328. 

Habitat. Kedai, 27th Nov. 1912, 1 r? . 

The. specimens in the B. M. Collection are ail from India. 
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»Su 1 >f ail lily Ekastrxan'.e. 

140. Taraiuik rsAiAiMioJU Hsmipson, CJ. Ji. P. x. p. 781, 
pi. clxxiii. lig, 21 . 

Uahilat. Koflai, 1st Jan. 1012, 1 cJ ; Masongaleni, lOtli May, 
1011, 15 . 

Tlie Mnsongalnni S})ecinu'n lias pinkish ochreons hind wings, 
the Kedai specimen lias white hiinl wings with a, nairow fnscons 
border. Only one s]ieciineu in B. M. Collection. 

141. Tahache opalinojdks Cuen. ISToct. ii. p. 219 (1852). 

Hahiiat, Tvedai, 28th Nov. 191 1, 1 c?; Masongaleni, 25th Mav, 

1911, 2 $. 

142. Taiiactie uMBiiKJEiiA Felder, Reise Nov. pi. cviii. fig. 34 
(1874). 

Habitat. Redai, Ifith Nov. 1912, 1 S ; 24th Nov. 1911, 1 d - 

143. Eublemma admota Felder, Reise Nov\ pi. cviii. lig. 31 
(1874). 

Jlahltat. Masongaleni, ISth May, 1 J ; 6th June, 1911, 1 §. 

144. x4myxNA goto Guen. Noct. i. p. 233 (1852). 

JHahitat. Masongaleni, Lst March, 1912, 1 d ; 7th June, 1 $. 

145. Amyna puxctum Fabr. Ent. 8yst. iii. 2, p. 34 (1794). 

Habitat. Kedai, 15tb Dec. 1912, 2 c? . 

Subfamily Acontian.e. 

146. Mauiueia AiwuATA Walker, Cat. xii. p. 779 (18»57). 

Ifahitat. Kedai, 4tli Jan. 1012, 1 c5' • 

147. Acontia WAiA'.E Msjier, Sclnueltt. iv. (2) p. 03, pi. cxcv. 
fig. 4 (1 70(5). 

Habitat. Kcslai, 2r>tJi Nov. 1911, 2 S 5 Oti Jaii. 1912, 1 c? • 
Mn.s(mgaleni, 251,11 Dec. lOlJ, 1 . 

RcM'orded by Hampson from Somaliland as J, alhuijo Pabr. 

148. LeoC'YJMA CANiJAOE, S]). n. 

Hesa'iption . — 6 . Head and tliorax pale yellow, a.h(lomen 
ocbreoiis; anteniim pale brownish white. Pore wing pale yellow 
with a few red-brown jpoints. No antemedial line. A pale 
reniferm whitish spot surrounded by a naiTow indistinct red- 
brown line in subinedian interspace. Subterminal area red- 
brown, darkest inwardly, with a pale purplish band from costa 
to tornal angle inside it. The inner edge of this red-biwn area 
is much more incurved than in L. Camilla Druce, being iny^ardly 
oblique fi'om costa to vein 7, then widely incurved to vein 3, and 
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from that point straight to inner margin before tornus. Hind 
wing seniihyaline white, ochreous along the costal margin to 
apex. 

This form is clearly a connecting-link between Camilla^ on the 
one hand, which it resembles in the outer red- brown area, and 
d^scophora Hainpsn., on the other, which it resembles in having 
a discal spot, which is absent in Camilla, 

Habitat, Kedai, 18th Nov. 1911, 1 . Exp. 30 mm. 

I hope to figure this form in a subsequent paper. 

Subfamily Ectteltan^. 

149. Eutelia discistriga Walker, Oat. xxxiii, p. 823 (1865). 

Habitat, Kedai, 30th Dec. 1911, 2 <5“ ; 1st to 12th Jan. 1912, 

4 d ; 5th Jan. 1912, 1 2 . 

Subfamily Gonopterin.®. 

150. Anomts sabulifera Guen. Noct. ii. p. 404 (1852). 

Habitat, Kedai, 1912, 1st Jan., 1$ ; 5th Jan., 1 2 » 8tli Jan., 

1 2 ; 13th Jan., 1 d ; 12bh April, 1 d ; 19th Dec., 1 2 • 
1913, 5th Jan., 1 d • 

Yery variable. Some of the specimens agree with the type of 
propinqua Butler, from Aden, and others are typical mhuUfera^ 
with black suffusion between the postmedial and subterminal 
lines. 

Subfamily Catocalin^. 

151. Audea melanoplaga Hampsoii, Ann. S. Afr, IMus. ii. 
p. 328(1902). 

Habitat, Masongaleni, 19th May, 1911, 1 2- 

152. Ctenusa rectilinea, sp, n. 

Desci'iption, — 2 - Head, thorax, and abdomen ochreous ; tegulse 
dark reil-brown, antennte ochreous. Fore wing ochreous, irrorated 
with pale pinkish brown, the terminal area suflused with tlie 
same colour; antemedial line obsolete. Keniform pale red- 
brown, with a red-brown striga on the costa above it. Post- 
medial line repx'esented by another red-brown striga on the costa, 
and a row of black points on the veins to inner margin. Sub- 
terminal line ochreous, defined on each side by red-brown from 
costa straight to vein 2, where it is only represented by a pale 
spot. A series of brown submarginal spots between the ^'eins. 
Cilia i*ed-brown. Hind wing with base and centre of wing 
ochreous white ; terminal area ochreous, with a series of spots 
between the veins. Underside of both wings ochreous wiiite, 
with a subterminal series of dark spots from costa to vein 2 
on the fore wing and a small spot at end of cell. 

Habitat, Kedai, 14th April, 1912, 1 2 • Exp, 50 mm. 

This form is nearest to C, curvilinea Hainps. C, L. P. xii. 
Peoc, Zool. Soc. — 1916, No. XLIX. 49 
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p. 378 (1913), Ab, 1, from which it differs in the absence of 
ante- and postniedial lines, and in the suhterminal line being 
straight fj'oin costa to vein 2, instead of curved to tornus. It 
could not be described as ‘‘ curvilinea.” 

Form 2. psaivtatiia, nov. (Ph 1. fig. 21.) 

Description , — g , Similar to rectilinea^ but fore wing pale 
ochreous thcoughout, with only the red-brown strigtc on the 
costa, and the reniforin faintly indicated by red. The terminal 
area, is not suffused with red-hrown, and the siibterminal line is 
straight and is only faintly defined by that colour. 

Habitat. Kedai, 29th March, 1912, 1 g . Exp. 51 mm. 

153. Anua tetpensis Hopft*. Kdiiig. Akacl. Wissen. 1857, 
p. 422. 

Habitat. Masongaleni, 8th June, 1911, 1 cj* . 

154. Eupijiusa harmonica Hampsn. Ann. S. Afr. Mus. in 
p. 335 (1902). 

TIahiiat. Kedai, 25th Nov. 1911, 1 cJ, 2g ; 5th March, 1912, 
1 g : i7th April, 1912, 1 g ; 24th Nov. 1912, 1 c? . 

This seems a very variable species; all the specimens have the 
medial a,rea suffused with dark brown before the postmedial line, 
but the extent of tluj suffusion is variable in bixiadth ; two 
specimens ta,ken on 24th and 25th Nov. liavo the band very 
narrow, and the antemedial lino and rufous suffusion before it 
obsolete. The IMarcli and April specimens are normal. 

155. KuPHJUSA ilERMIONE, sp. n. (PI. I. fig. 3.) 

Description. — d. Head, thorax, and abdomen pale ochi-eous. 
Fore wing : bisul area pale violet ; antemedial line represent, ed by 
a red-brown striga, on the costa, but obsolete below it, inside 
whicli is an ochreous ba,nd from costa to inner margin. Host of 
wing pale violet from aiiteinedia.1 line nearly to outer mai-gin, 
where it is greyish violet. Po.stmedia.l line represented by a 
short red- brown line, before wliich is a diff’uscd red-brown costal 
patcli from costa to vein 6 ; beyond this line a. bi*ight ocdirouus 
siibapical patch. A marginal series of f)Iack points between the 
veins. Cilia, oehrooiis. Hind wing bright ocdircious, greyish 
town, rds the margin, with distal and subterniinal darker bands 
from costa to anal angle. A <lark brown marginal band. Cilia 
ochreous, with white patches between veins 1 a.nd 2 a.nd 4 and 0. 
Underside pale oclireous with dark spots at end of cell, and traces 
of a fine postmedial line. 

Form 2. octireata, nov. 

Similar to hermione in size, shape, and markings, but with the 
pale violet replaced hv pale ochreous beyond the antemedial line, 
up to the siibteinuinal line (which in this form is clearly detiimd 
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by bright ochreous). Subtenninal area of hind wing in some 
specimens with a broad fuscous band, inwardly much diffused. 
Underside of fore wing with diffused fuscous subterminal band. 

Habitat. Hermione, Kedai, 1911, 9tli Nov., 1 <S i 25th Nov., 1 c? 
(type); 1912, 9th March, 2cf, 15th March, 2 cf . Masongaleni, 
1911, 25th April, 1 cf . 

OcHBEATA, Kedai, 1911, 24th Nov., 3 c? (inch type). Mason- 
galeni, 1911, 28th March, 1 2 , 2nd April, 1 $ . 

Exp. 38 mm. 

156. Grammodes stolida Fabricius, Syst. Ent. p. 599 (1775). 

Hahitat. Kedai, 12th Dec. 1911, 1 <5. 

157. Eemigiodes remigina Mabille, C, R. Soc. Ent. Belg. 
xxviii, p. exci, (1884). 

Habitat. Kedai, 12th Dec. 1911, 1 J . Masongaleni, 14bh May, 
1911, 1 c? ; 25bh Nov. 1911, 1 (S (the last is a very black 
specimen). 

158. Pericyma umbrina Guen. Noct. iii. p. 4 (1852). 

Habitat. Kedai, 10th Dec. 1912, 1 c?. Hitherto only recorded 
from India, 

159. CoRTYTA RBMiGiANA Hampson, C. L, P. xii. p. 312 (1913). 

Habitat Kedai, 24th Nov. 1911, 1 $ ; 28th Nov,, 1 <S . 
4th Jan. 1913, 1 c5 - 

160. OoRTYTA BALNEARiA Distant, A. M. N. H, (7) i. p. 228 
(1898). 

Habitat Kedai, 25th Dec. 1911, 1 $ . 

Hitherto recorded only fix3in the Transvaal and Mashonaland, 

161. CoRTYTA VETUSTA "Walker, Cat. xxxiii, p, 875 (1865). 

Hahitat Kedai, 12th Nov. 1911, 1 

162. CoRTYTA MINYAS, sp. n. 

Description. — c5' Head and thorax greyish ochreous. Abdo- 
men ochreous. Fore wing: basal area, pale ferruginous; subbasal 
line represented by an indistinct bla.ck striga from costa to vein 1. 
Antemedial line black and waved, with a bright ferruginous bjind 
inside it on the basal area. Medial area between ante- and post- 
medial lines grey, with indistinct waved bands of fuscous irroration. 
Reniform ochreous indistinctly defined. Postmedial line black, 
outwardly oblique below costa, sharply angled outwardly at veins 6, 
4, and 3, and inwardly on discal fold and interspace 2, and thence 
straight to inner margin, Suhterminal area pale feiTugiiious, 
with two fuscous subapical spots between veins 6, 7, a.iid 8 in the 
interspaces, one between veins 3 and 4, and one on inner margin 
before tornus. Two diffused grey subterminal patches between 

49^ 
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veins 6 and 4 and 8 and 1. A fine crenulate black terminal 
line. Cilia oF both win^s oclu*eons. 

Hind win^ bright ochreous, tlie terminal half with very indis- 
tinct diffused hi*own stria* heWeen veins 4 and 2, and on vein 1. 
An interrupted terminal line of Idack hinnies. Underside pale 
ochreous; a dark reniforin a-muiliis at end of cell, obsolete in 
some specimens. 

Ilahitat, Masongaloni, 81st Mn-rcdi, 1911, 1 Kedai, 29tb 
Dec. 1912, 1 d' . Exp. 30 -84 mm. 

Form 2. griseacea, nov. 

Differs from mutyas in the whole of the, fore wing beyond the 
antemodial line being grey, with a subterininal ferriiginoius 
irregular baiul,’ brightest below apex. Otherwise as in that 
species on npperside ; underside wliite striated with fuscous on 
costal and apical ai*eas ; a. black spot at end of cell. 

Ilahitat, Kedai, 15th Dec. 1911, 1 5 ; Ifith Jan. 1912, 1 5 . 
Exp. 30 mm. 

Tliese forms are cleaidy intermediate between (1, dispar Piing., 
from ]\a,lestine, on the one hand, and 0 . fasciolaia Warr., from 
the Sudan, on the otlier. 

163. CouTYTA FASfTOLATA Wii-iT. Nov. Zool. xii. p. 24, pi. iv. 
figs. 11, 21 (1905). 

Habitat. Kedai, 5th Jan. 1912, 1 $. 

Sul )fainily Piiytometrin.e. 

164. Phytometra cualcytes Esper, Schmett. iv, p. 447, 
pi. cxli. fig. 3 (1789). 

Habitat. Kedai, 7th April, 1912, 1 d* . 

Not recorded from Africa, in C. L. P. 

Subfamily Noctuik.e. 

165. Pandesma axysa Cbien. Noct. ii. p. 439(1852). 

HaUtra. Kedai, 25tb Kov. 1911, i c? ; 7th Jan. 1912, 1 ?. 

Also recorded from Somaliland. 

166. PoXA'DESMA coLUTRJX Ceyor. 

JJahitat. Mnsongaleni, 25th Juno, 191 1, 1 2* 

Also recorded from Somaliland. 

Genus Galactomoia, nov. 

(y«\as=niilk, opoios, a, oi/ =slike.) 

Type, G. berenice, sp. n. 

Proboscis aborted ; palpi stout, reaching top of head, clothed 
witli thick hair. Eyes large, round ; top of head covered with 
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thick Lair. Antennse of male bipectinated for two-thirds of length , 
j&liform at extremity ; female filiform throughout. Thorax 
clothed with thick hair. Abdomen with paired dorsal tufts on 
the somites. Legs clothed with long h,9ir on femora and tibiae, 
especially the fore legs. Fore wing: apex rounded, the termeu 
crenulate. Yeins 3, 4, 5 from lower angle of cell, 6 from upper 
angle. Hind wing: veins 3, 4 from angle of cell, 5 from a little 
above it, 6 and 7 stalked from upper angle of cell. 

167. Galactomoia Berenice, sp. n. (PL 1. fig. 15.) 

Description , — S • Head and thorax creamy white, tinged with 
red-brown ; palpi red-brown ; extremities of tegulse and patagia 
dark red-brown. Antennae red-brown, bipectinated for two- 
thirds of length, filiform on outer third. Abdomen red-brown 
except the two anal segments, which are creamy white, and the 
vertex of the first two on which are two dorsal creamy- wliite 
tufts, the remainder of the dorsal tufts red-brown. Fore wing 
creamy white, basal area dark brown, nairowly on costa,, and 
continued obliquely outwaixl to a point on vein 1, where it is 
cut by the antemedial line, where it forms an angle before 
bending downwards to inner margin. Two red-brown patches 
on the costa, terminated by the antemedial and postmedial lines 
inwardly. These two lines are obsolescent and only indicated 
(1) where the antemedial line meets the brown area on vein 1, 
and (2) where the postmedial line crosses intei’S];)aces 1, 4, 5, 
and 6, where it is indicated by traces of a black line. Hind wing 
creamy white, with a red-brown spot at end of cell, and another 
at anal angle, round, and defined above by a blackish spot on 
inner margin. Cilia white, except below vein 3 on fore wing, 
where it is red-browji. Giiderside white, costa ochreous, marketl 
as on upperside, except that the basal spot is absent and there 
is a spot at the end of cell. 

$ much paler, almost white. The black postmedial line com - 
ple-te, denta.te, excurved to points in the interspaces. Hind wing 
with an indistinct red-lmown submargimd line. 

Ilahitat, Masongaleni, 21st March, 11)11, 1 Kumasi, 
W. Africa, 1 c3' (A, jVorris). 

The male specimen from Kumasi is a, good di^al darker iu 
coloi’atiou. There is a specimen of this form in tlie B. M. 
Collection, but it has not yeti received a mime. 

Genus (xiiiiA, nov. 

Type, 6r. hnhastis^ sp. n. 

Proboscis fully developed. Palpi upturned, long, thii‘(l Joint 
reaching well above vertex of head. Legs with the tibim covered 
with long hair. Abdomen without crests. Anienme filiform. 
Fore wing comparatively short; outer margin non-cron ulaie, 
excurved to an angle at vein 4; a tuft of long hairs in cell on 
underside; veins 3, 4 from lower angle of cell, 5 from just above 
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it, 6 fi*om nppei' angle; 9, 10 annstonio,sing with 8 to form the 
areole. Himl wing: cell half the length of wing; veins 3, 4 
from lower angle of cell, H from just above it, 6 from upper end 
of cell, 8 a.imstojuosing with cell near bast^. 

U)8. GllUA BUBASTIS, Sp. 11. (PI. L %. 14.) 

description. — 5 . Head and thorax red-brown ; abdomen 
reddish ochreous dorsally, und<u*.si(le pale ochreous with a lateral 
series of black spots. PaJpi ochreous, the third joint long, 
fuscous, with a ivhite spot at extremity. Tibiin ochreous, with 
long hair ; ttirsi brown banded with ochreous. Pore wing with 
the space between the base and the postinedial line dark red- 
brown, tl e outer area beyond tliis line ochreous, thickly irro- 
rated with red-brown atoms, on which the ochreous veins show 
rip prominenbly. A red -brown snbnpical pitch on the costa, 
outwardly bordered with grey. Two basal dark brown s]K)ts 
detined outwardly by a grey line, one on costa., and one just 
below it at base of cell. Antemedial line fuscous, dclinoil in- 
wardly by a. grey line, waved to inn(‘r imirgin. Bt.igma I'epre- 
senteel by a black point; reniform indistinctly dclhicd by a. black 
line. Postinedial line pale ochreous, outwardly oblique to vein 6, 
then angled sharply inwards and straight to inner margin. Two 
black spots in submedian interspace close to toimal angle. Cilia 
red-brown. Hind wing fuscous, dai'kest towards apex ; outer 
margin and cilia ochi*eou.s. Underside pale ochreous, irvurated 
with black atoms. Foi*e wing with a largo submargimil lilack 
patch between veins 2 a.nd 5, 

Habitat. Mombasa,, 81st March, 1911, I J . Exp, 4G mm. 

This form is not very near to anything 1 could tind in the 
B. M. Collection ; perliaps the nearest is Phcopieva luohna 
Saabn., from Madagascar. 

Genus 'I'aveta, nov* 

Type, T. syrlHA\ sp. n. 

l^robosids fully dovelopcil ; palpi u[ttu]-M<‘d, hnig, third joint 
reaching well above vortex of head; mid ami hind til>ia‘ spined, 
without long imir. Abdomen wdtli liairy crests on first Tlir(‘e 
segments only. Wings wdth tlie otitor margin ci'entilate. Pore 
wing with a tuft of long hair on undershle of cell. Veins 2, 
8, 4 from lower angle of coll, 9 almost touching the origin of 4, 
(1 amd 7 from upper angle, 8 and 9 stalked i.o form the areole. 
Hind wing: cell one-tliinl the length of wing; veins 2, 8, 4 as in 
fore wing, 6 and 7 from upper angle of cell, 8 meeting cell close 
to. base. 

169. Taveta syiuxx, sp, n. (PI, 1. fig. 18.) 

Descriptiou.- S . Head, body, abdomen, and wings bright 
ferrugmous brown: pil pi fuscous. Underside of Ixxly and legs 
pcbreous. Ppre wing striated profusely before auteme<lial line. 
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Siibbasal line iiidistinctj incurved below subcostal nervure, A.nte- 
medial line a double pale waved line with ferruginous centre 
from costa to inner margin. Postmedial line hue, black, and 
dentate, inwardly defined by wliite, and situated on a prominent 
black dentate band, strongly incurved below vein 4 to inner 
margin. A pale whitish subterminal line, dentate on the veins. 
A terminal series of black sijots. Cilia red- brown (both wings). 
Hind wing striated on basal area. Two parallel black dentate 
lines across the disc from vein 6 to inner margin, highly angled 
outwardly between veins 4 and 5, the inner line dejdned inwardly 
by white. A subterminal white dentate line and marginal black 
spots. Underside oclireous, with fuscous irrorations and double 
fuscous subterminal bands. 

llahitat. Kedai, 5th Jan. 1912, 1 ; 30th Jan., 1 J. 

Tiiere are four specimens from Nyasalaiid (uiina-med as yet) in 
the B. M. Collection which are near this species, but they lack 
the red suffusion and are fuscous black tlii'oughout. 

170. Proruaca regurrens Hampson, Ann S. Afr. Mus. ii. 
p. 360 (1902). 

Habitat, Kedai, 20th Hov. 1912, 1 d ; 4th March, 1912, 1 d- 

Only the type-specimen is in the B. M. Collection. 

171. Catephta poTJociiROA Haiiipsoii, P. Z. ‘S. 1916, p. 130, 
pi. i. fig. 47, 9 . 

Habitat. Hedai, 27th Nov., 1911, 2 $ . 

The above specimens agree praot-ically with the figure of poli~ 
ochroa (which was described from Hoinaliland) in colox^ation, 

172. Catephia sciras, sp. n. (PL 1. fig. 35,) 

Demrqjiiou. — <S . Head, thorax, abdomen, and fore wing light 
grey. Pa,lpi, pectus, and legs with pinkish siiflusion. Antennm 
red, ciliated. Fore wing : subbasal line black from cosla t.o 
vein 1. Antemedial line incurved on subcosiai nervure, oblique 
to submedian fold, then angled inwards at vein 1 ; before this 
line there is a black area, below' median nervure to inner nuu’gin. 
Claviform red-brown, <leiine<l by black, and connected at ifs 
extremity with postmedial line. Orbicular a, ud reuiform wdiitisb 
defined by black, where iluy are joined by lim^s to blacikish 
pa,tcbes oil the costa. The area, bet.weeii the roniform and jjost,- 
medial line whiiisli. The postmedial line bla(‘k, I’lnming sonu^ 
distance along subcostal nervure, incurved at disca.l fold, angl<*d 
outwards at veins 4 and 3, then incurved to submedia u fold, and 
thence straight to inner margin. Subteiniinal line angled 
sharply outwards ou veins 7, 6, 4, and 3, then incurved to inner 
margin, and beyond it a pale yellow’ tornal spot. Bijtween the 
postmedial and subterminal lines is a prominent gre\ isb fuscous 
band almost reaching the foimer line. A fine waved black 
terminal line, ffilia grev, Bind wing hyaline white with strong 
iridescent gloss , cilia white. 
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2 . Antemuo fuscous. Fore wing similar to that of male, but 
the ground-colour is greyish Imnvii, aiul the suhteruiiiud liand IkS 
more prominent and blacker. Hind wing with the terminal ju*ea 
fuscous brown. lJndoi*si<le white ; fore wing witJi brown <lis- 
coiclal spot, a postmcMlial line to vein 2 and fuscous area, heyoml 
it. Costa, of both wings iiTOJ*a,terl with pinkish. 

Jlahltat. Kedai, 1911, 2()tli Nov., 1 3 ; 12th Dec., 1 J ; 
2r)th Nov., 1 9 . Exp., J 49, 9 ^2 mm. 

This form differs from €\ jMochroa in the male in being much 
lighter coloured and in having a distinct snbterniinal fuscous 
band, and in the liind wing being }mre white, without a sub- 
marginal band. Li the female it diffei-s in having a prominent 
subterininal fuscous band on fore wung. 

1 may he wrong in putting these two specimens together a.s 
male and female of the same sjiecies, but as poliockvou was 
de.scribed from a single female specimen, we cannot tell what its 
male is like. The male of the nearly allied C, <pm'\cyma lTm]>sn. 
from Somaliland has a fuscous hand to the hind wing, a.ccor<liug 
to the description. 

173. Catephia sospita, sp. n. (PI. I. fig. 32.) 

DescriptioUn — cT • Head, thorax, f)cctiis, and legs grey-lu’own. 
Antenine minutely ciliate. Abdomen ochreous, with raised 
brown crests on i.he first iliree segnienls. Fore wing brown; 
subbusal line black, angled inwardly on ine<liau uervure, and 
beyond it an ochreous spot margined with black. Anteme<lial 
line black and sinuovis to inner margin, and inside it a black 
shade on inner nuirgin. Clavifovm represented by an oval brown 
spot margine<l wdth black. Orbicular and leniforin white, mar- 
gined witli black, except above. The area between tlie aide- and 
postmedial lines is white aliove vein 2, dni-k brown below it. 
Postmedial line black, double, onrdosing a. led-hrown spice ; it is 
angled outwardly on veins 5 and 3, and ineurved ]>elow vein 2 to 
inner margin, A <lark brown snbteiniinal shade, angled out- 
wards on veins 7, fi, 4, and 3, a.nd enclosing some gre}^ s})ols. A 
fine black inavgina.1 line. Cilia, gi’cy. Hind wing hyaline white, 
with a strong irjidosconi gloss; cilia white. Undei-side white; 
fore wing with brown <liscoidal spot a.ud subtevminal shade. 

llabUafu Kedai, 27th Nov. 1912, 1 c? . Exp. 3B mm. 

There is nothing very near this form in the B. M. Oollection. 

174. Catephia scylla, sp. n. (PL I. fig. 33.) 

Description . — 9 • Head and thorax dark brown, with some 
grey hairs on the tegulje and patagia. Abdomen fuscous. 
Antennae filiform ; pectus and legs })a,le fuscous. Fore w-ing 
dark brown, irrorated with grey atoms. Subbasal and ante- 
medial lines obsolete. Some black in cell, on which the orbicnlai' 
a, ml reniform, wbicii are grey, sliow up pi'ominentiy. C]a,vifonn 
reprcfeented by a red-brown sluidc, between which and the 
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reniform is»a white spot parti}’- irrorated with ochreons. Post- 
medial line black, of the usual form in Catephia. Subteinninal 
line obsolete, and only represented by some grey spots. A fine 
black terminal line. Cilia brown and oclireous chequered. 
Hind wing white, with broad submarginal black band. Under- 
side (both wings) white, with broad submarginal fuscous bands, 
and a brown discoiclal spot on the fore wing. 

Habitat. Kedai, 13th Jan. 1912, 1 J. Exp. 42 nim. 

This form is nearest to C. iridiocosina Beth.- Baker, Ab. 2. 

175. Catephia serapis, sp. n. (PI. I. fig. 34.) 

Description. — $ . Head, thorax, and abdomen fulvous bi’own ; 

antennae filiform. Patagia with some grey hairs. Palpi fuscous, 
pectus and legs whitish. Fore wing fulvous, thickly irrorated 
with fuscous and grey atoms to the postmedial line. Subbasal 
and antemeflial lines obsolete. Orbicular black with a white 
ring. Eeniform indistinct, defined by an interrupted white 
line and with a white spot above it on the costa. Between it 
and the postmedial line is a bright fulvous patch ; the post- 
medial line of the usual Catephia form. Beyond this line, the 
subterminal area is suffused with bright pinkish fulvous. Sub- 
terminal band represented by a few brown spots. A fine 
marginal black line. Cilia ochreons and brown chequered. 
Hind wing white, with a broad subraarginal black band ; cilia 
white. Underside of both wings wdiite, with broad subterminal 
fuscous bands ; fore wing with a black discoidal spot. 

Habitat. Kedai, 16th Jan. 1912, 1 $. Exp. 32 mm. 

This form is nearest to G. oligomelas Mab., from Madagascar, 
which is nearly black and without fulvous suffusion on the 
fore wing. Of four specimens in the B, M. Collection, three 
have no white on the hind wdiig and the fourth hardl}^ any. 

176. Catephia ^esonephele Hampson, P. Z. S. 1916, p. 131, 
pi. i. fig. 48, cJ . 

Habitat. Kedai, 3rd and 16th Jan. 1912, 2 d' . 

Described from Somaliland. The Kedai specimens are more 
fulvous on the disc and much darker below it, perhaps owing 
to the difference in climate. 

177. Catephia ptramidalis Hampson, P, Z.S. 1916, p. 129, 
pi. i. fig. 45, d . 

Habitat. Kedai, 26th Nov. 1911, 1 d . 

The Kedai specimen has an elongated black blind from ante- 
to postmedial lines in interspace 1, which is not shown on the 
figure. 


178. Lyncestis amphix Cramer, Pap. Exot. ii. pi. cx.xxiv. fig. 0 
(1779). 

Habitat. Kedai, 25th Nov, 1911, 1 d. 
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179. Lynojsstts itnilinea Swiiilioe. P. Z. S. 1885, p. 452, 
p], xxvii. fig. 7. 

Bah'Hat. Kodiii, 22ii(l April, 1912, 1 c? , 

At tbe prrsont time tluTc' is <^iily the tjpe-speeimeu in the 
B. M. Collection, from Poona, India. 

Genus Popp.^sa, nov. 

Type, P. sahina, sp. n. 

Proboscis absent. Pcljji short, not reaching vertex of head, 
Antennfo minutely ciliate, rather thick; logs moderately clothed 
with hair; hind legs with two spurs. Thorax covered wdth 
thick luMir; abdomen with dorsal crests on two basal segments 
and some long liali's at anal ext.reinity. Pore wing rather 
narrow, apex roundod, termeii evimly curved and cremilate. 
Veins 3, 4 from lower angle of cell, 5 given oif from just 
below the middle; 6 from upper a.nglo ; 7 and 8 stalked, and 
anastomosing with 9. The whole underside of cell of fore wing 
filled with a })atch of raised scales, wliit'h project beyond and 
below it. Hind wdng with cell half the length of wing. Veiris 
3, 4 from lower angle of cell, 5 from just below cent.ro of apex ; 
6 and 7 stalked, from upper angle ; 8 joining cell about one-thii’d 
of its length from base. 

180. PoPP.EA SABINA, sp. n. (PL 1. fig. 5.) 

Desrri 2 ?tion . — d' • Head and teguho grey; tlumax rod-hx'own 
with a pinkish snfiusioii. Abdomen pale brown, with some 
ochreous hairs at anal extremity. Palpi, pectus, aiul logs 
sufi;‘used with pinkish* Fore wing divided into two longi- 
tudinal areas by a prominent black-brown line, which somewhat 
recalls the line in Lyncmtis umlima, Tlie upper area from 
costa to median nervure a.n<l along vein 5 gr<w, t.hickly irro- 
rat.ed with dark grey scales along the c.o.si.a., wit.h some brown 
stripes on the veins and in the interspaces in the tenninai 
area. A dark ))t*own line along tlu^ m(ulia.n nervure, wit.h a 
fork on vein 2 and continued to the termen along vein 5. Oiu^ 
area below this line red-hrown with pink suHusion. A black 
tcrniinal wedge-shapt^d spot below the ap(‘X, a-ud a black terminal 
lino, interrupted at the vdns. Oilia r(*d-l>rown. Hind wing 
white. Underside: fore wing wbit(‘, witli the ensta. a.n<l sub- 
apical area, pinkish ; hind wing white. 

Habitat, Kedfii, 2(ith Nov. 1912, 1 d . Fxp. 40 mm. 

181. Plecopteua roEYMOKPirA I-Tampson. P, Z. S. IDIO, p. 134, 
pi. ii. fig. 3, (Hescribed from Somaliland.) 

Form 3. polymnia, nov. 

l)escriptio7i . — J . Difiex^s fi’om tlie figure and description of 
pohpnorpha in the wings being ochreous (instead of wdute) 
and iiToVcatcd with red-brown scales. Postmedial line consisting 



MOTHS FROM B. B. AFRICA. 


. 723 


of two ochreous lines of same shape as in polymovpha^ divided 
by a feiTuginons line, anti defined outwardly by a ^^roininent 
black line from costa to inner margin, and inwardly by a ])road 
diffused red-brown band. The “ fine red-brown terminal line 
of pohjniorjyJia represented in this form by a fuscous inwardly 
diffused band. Hind wing with the distal and terminal areas 
suffused with red-bi‘own and much darker than in polymorpka. 

Habitat Kedai, 12tli Nov. 1911, 1 7th April, 1912, 1 J. 
Exp. 34 mm. 

182. Anticarsia irrorata Fabricius. 

Habitat. Kedai, 11th April, 1912, 1 cf. Mason galeni, 5tli 
June, 1911, 1 d' ; 3rd June, 1 5 . 

A very variable species. The Masongaleni specimens are 
suffused with fuscous. 

This genus has until recently been known as Thermesia 
Hiibner. 

183. Brevjpecten cornuta Hampson, Ann. S. Afr. Mus. ii. 
p. 404 (1902). 

Habitat. Kedai, 8th Dec. 1912, 1 $. 

184. Brevipecten clearchus, sp. n. (PI. I. fig. 31.) 

Description . — J. Head and thorax greyish ochreous, abdomen 
ochreous; palpi red-brown above, whitish benejith and at ex- 
tremity of third joint; pectus and legs whitisli. Fore wing 
greyish ochreous with a pinkish sufiuKsion. Antemedial line 
outwardly oblique to submedian interspace, whei*e it runs 
parallel with inner margin to meet the postmedial line, lleni- 
form outwardly indistinct, but define<l inwardly by the outer 
edge of a <hirk red- brown costal spot. A medial incurved line 
from below reniform to inner inargin. Postmedial line jjale, 
defined by fine black lines, outwardly excurved to vein 5, then 
recur\ed to inner margin, and immediately h'eyoiul it a dsirk 
red-brown suhapical spot on the costa, from the outer (‘dge of 
which arises a straight indistinct subterminnl line. A series 
of black terminal points on the veins. (Jilia. bright oehreoius. 
Hind wing pale ochreous, darker towards the aj)ex and along 
the termeu to vein 2. ITnder.side })ale ochroons, with indistinct 
postmedial lines and a dark disc<ji<]a] spot, on liind ^'ing. 

Hahiiat Kedai, 7th April, 1912, I J ; 27th Nov. 1912, 1 J . 
Exp. 32 mrn. 

Difiers from cormiia in its larger size, want of pearly irro- 
ration, and in the postmedial line not being angled outwnidly 
on vein 4 as in that species. 

185. Calpe cerxk, s(). n. (PI. I. fig. 22.) 

Description. — 5* Head and tegnhe orange red-brown, the 
head with some ti<n'\ orange crests at base of antenme. Tliorax 
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abdomen, nnd fore wing mouse-colour, the bands da.rk brown 
shot with a cop])ery iridtscuiioe. Costal art'a dark brown from 
base to middle^, tin's brown patch extemliiig through base of cell 
to submedian iiittn*spaco a.nd being outwardly (kdliUMl (except 
along the costa.) by the subbasal line ; two fine bhude medial 
lines. Postmedial line re]n*esented by a broad brown band angled 
outwarcivs at vein 3, from co.sta to inner nnirgin. Ileniform 
indistinct, rle(ine<l by a bi*own line. A double })lack subterininal 
line, oblique outwardly from costa to terinon below apex, tben 
inwardly oblique to inner margin. These lines are succeeded by 
a brown shade from vein (> to tornns. A marginal dark brown 
line. Cilia greyish. Hin<l wing fuscous grey. Underside of 
both wings fuscous with ochreous margins. 

Habitat. Kiimasi, Ashanti, 1 J {A. Norris). Exp. 64 mm. 

This foi’m is nearest to Calpe eimrghaita Ifabr., from India. 

There is one specimen, as yet unnamed, in the B. M. Collection. 


Genus Lbcasia, nov. 

Type, L. otkeUo^ sp. n. 

Proboscis fully develo])e<l ; palpi long, reaching well above 
vertex of head, second joint densely sealed ; h^gs without hair, 
the middle pair with two spurs, the hind pair with thrcMs, 
Antenme filiform. Fore wing wfith ap*(jx more or less acute, 
outer margin evenly curved. A tuft of long hairs below base of 
cell on underside. Aljdomen without crests. Vcu’ns 3 and 4 
from lower end of cell, 5 from just a.bove it; 0 from upper 
angle ; 8 and 9 stalked near apex of wing. 

186. LeCASIA OTHELLO, Sp. H. (PI. I. fig. 4.) 

Deficriptioii. — c? • Vertex of head, pal]>i, and tegnUr orange- 
ferruginous; thorax and abdomen fuscous. Jloth 'wings fuscous 
black, thickly irrorated with jale ocJireous atoms eA<*ept imnie.- 
diatcly before the subtorminal line, where t)u» iiTorat.ion is 
sparse, giving tlie appeavaince of a black suhtrnniual l and on 
tile fore wing. Subbasa.1, ante- an<l postmcilial lines obsoleb*. 
Orbicular repres<*nttd by a. niintd.ii whitish sj ot ; retiifoiin Avilh 
a. white spot, in its lower lobe. Subtermiual liin^ n^picsentml liy 
a,n irregular row of seven white spots. Hind wing with faiiit 
indications of a subteunina-l lim^ ; cilia fuscous. Umlm-sidc 
fuscous irrorated witli ochreous. 

$. Lai*ger and much ImOwner in coloration. Postmedial 
line distinct, angled sharply inwarils on vein 3, below the disco- 
cellular spot, and thence straight to inner margin. I’he spots 
of snbterininal liiie obsolescent and foiiried into an iiregulai* 
indistinct ochreous subtermiiia-l band. IJind wing with an 
ochreous .subterminal band. Otherwise as in male. 

Habitat, Kedai, 19th Nov. 1911, 1 cf . Durban, Natal, 18th 
Dec. 1899, 1 $. Exp., cT 40, $ 42 mm. 
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187. Fodi^ta pentagoxalis Bufeler, P. Z, S. 1894, p. 589, 
pi, xxxvii. fig. 8. 

Habitat Kedai, 28fcli Nov. 1911, 1 J. 

Subfamily Hypenid.b. 

188. Gracilodbs caffra, Gueii. 

Habitat, Kedai, lOtli July, 1912, 1 S . 

189. Hypena derasalis Guen. Belt, (k Pyr. p. 27, pi. iv. fig. 2 
(1854). 

Habitat Kedai, 27th and 30tb Dec. 1911, 1 c?, 1 9 
form) ; 25th Nov. 1911, and 5th Jan. 1912, 2 cf (brown form). 

Tlie above four specimens represent two forms — a grey and a 
brown — which I found to be nearest in markings to clerasahs 
Guen. when [ was trying to identify them in the British 
Museum. Derasalis,^ however, is a red form, distinguished by 
having the oblique mark fi*om the apex ochreoiis. One of these 
forms is violet-grey, wdth the exception of the medial brown 
triangle ; . the other is fuscous brown throughout, witli very 
indistinct grey imrkings. i must reserve them for further 
examination Liter on. 

Family Notodontid At 

190. PrtALERA lavinia, sp. n. (PI. 1. Bg. 20.) 

Description, — d $ • Head, antennte, and palpi red-brown; 
tibia-^ with red-brown hairs ; tegulfe bright fulvous with brown 
edges; thorax grey (recalling hacephala)', abdomen fulvous. 
Fore wing with the basal area, costa, cel], and apical area grey 
down to vein 6, the remainder of the wing pale hrown. Hub- 
basal line double, black, starting fi’om tw^o black spots on the 
costa, excurved to costal nevvure, then straight to inner inaigin. 
Antemedial line also double and starting from tw^o black spots 
on the costa (the inner one of which is Luge and triangular), 
excurved in discoidal cell, then si.raight to inner margin. Jleni- 
form greyish white, marke<l by four black points. A fine 
postmedial line siarting from a virgula on the costa, highly 
<lentat(^ on the veins. Hubtei’ininal line represented by a, series 
of dark brown sagithite marks from below apex, defined out- 
wardly by grey spots. A terminal series of bla.ck ]>oints between 
the veins. Bind wing pale fuscous, with an indistinct white 
distal line ; cilia light brown. Underside very pale red- 
brown, hind w'ing wdiito to^vards inner margin. 

Habitat, Kedai, 20th Nov. 1912, 1 cf ; 1st Dec. 1911, 1 $, 
Exp., 6 40, 2 44 mm. 

191. SCRANCIA AMATA, Sp. n. (Pi. I. fig. 28.) 

Description, — d- Vertex of head, thorax, and abdomen 
ochreous brown ; palpi, pectus, au<l legs wdiite. Fore wing 
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ochreouR brown, tlie costa and a patch before the apc'x ^^rey. 
Su))ba,sal line represented l)y some black spots. Antemedinl line 
black, exenrved to snbmedian fold, wher<‘ ii- is sharply angled 
inwardly nn<l then stra.iglit to inner inai'gin. Jteiiil’orm wliitf‘, 
enclosing a black-lined renifoj'iu stigiria witli a- wliite (und.re, 
Postinedia.1 line black, slightly excnrvi‘d from cosfa to vein ; 
a black teirninal line interrupted at tlio veins. Cilia, ocdirt^ous. 
PJ’iiifl wing pale oehreous, darker towards the tormen, with 
an indistinct distal line. Underside: fore wing pale brown, 
with some white spots on the costa, before a.pex ; hind wing 
ochreoiis white, marked ns on n])]Hn‘side. 

Habitat. Kedai, 13t.h Jan. 1912, 1 c? . Exp. 42 inm. 

192. 0rx.4i)isnA nttbifetia ITampson. 

Ilahitat. Kedai, 1911, 23rd Kov., 1 $; 2C)th Nov., 2 S ; Soth 
Nov., 1 d , 1 2 ; 1912, I2th April, 1 ? . 

J. have not' seen the description of this insect, but to me 
it seems to be very variable. Tw(^ of the above ftanales ba,vo 
the basal area, of fore wing deep black. In tlie nmh‘S the ba.sal 
area, is coucolorons with tlie rest of wing. 

193. Stauhopus crttobtiles, sp. n. (PI. T. fig. 12.) 

Description . — d. llea<l, thoiu.x, a.iul abdomen grey, Antenme 
crimson. Fore wing wliite irrora-ted wdtli grey atoms, t.he irro- 
ration being thickevst in the subterminnl area. ; veins white, 
marked by })i‘omincnt black spots. A black basal spot. Ante- 
medial line represented by black spots on the cosia, media.ri 
nervnre, and vein 1. Orbicular a large grey spot. Postmedia 1 
liire represented by black spots on the costa and on veins 0, 5, 4, 
3, 2, 1. Beyond tliis row of spots are two parallel rows of black 
spots on the same veins. ITind wing white, with a blatdc mar- 
ginal Hue from anal angle to vein 1 ; cilia, white. Umhuvside 
white; fore wing with a bla.ck marginal lino. 

Habitat, Keda,i, 25tli Nov. 1911, 2 d. Exp, 44 mm. 


Family 0 o m k t h i n .-e. 

The arrangement of Sir <lcorge llampson, in Faun. Hrit. Trnl. 
vol, iii,, has been followed ]ior(‘ as nearly as possible when 
dealing with species from a difierent region. 


Subfamily Boaumtin/E, 

194. Aoadra rectisthtaeia, Herr. -Behalf, 
Habitant. Teita Hills, 14th May, 1912, 1 d 

195. Semiotiiisa crassilimbaria Mabille. 
Habitat, Kedai, 9tb Juno, 1912, 1 d» 
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196. Semiothisa lataria Walker. 

JIahitat, Kedai, 19th Dec. 1911, 1 

197. Semiotitts V oBrjQuiLiNEATA Warren. 

IlahitaU Kedai, I8th Nov, 1911, 1 

198. Bemiotiiisa semialbida Front. 

Habitat. Kedai, 17th Dec. 1911, 1 

199. Pertdela bere.waria, sp. n. (PI. I. fig. 26.) 

Description . — S * Reddish grey irrorated with fuscous, with a 
broad postinedial ocdireous baud striated with fuscous across V)oth 
wings. Palpi, pectus, legs, and underside of abdomen pale yellow ; 
anteTiiife pectinated. Fore wing : autemedial line virtually 
obsolete ; an oblique red-brown medial band from costa to inner 
margin. Hind wing with red-brown anteinedial line. A dark 
red-brown point a.t end of cell, an<l red-brown patclies at anal angle 
between veins 3 and 4. Underside pale yellow striated with 
fuscous, and with medial and subteruiinal fuscous bands; cilia 
reddish ochreous. 

Habitat. Kedai, 22nd Nov. 1911, 1 S ; 25th Jan., 1913, 1 
(type). Exp. 42 mm. 

This form is nearest to P. arhoparia S win hoe, but differs 
in the ante- and postmedial lines being obsolete on the fore 
wing. The November specimen is paler and has only a faint 
indic«ation of the subteimiinal band, the other markings being 
obsolete. 

200. Peridela novarta, sp. n. (PL I. 6g. 17.) 

Descriptioji . — Pale ochreous, irrorated arul striated with 
fuscous. Pal[ji, pectus, legs, and uiidei-side of ubdoinon pule yellow. 
Antenme filiform. Fore wing : antemedial line obsolescent be- 
tween red- brown spof.s on costa and inner margin. Retiiform 
defined inwanlly by a. dark red-brown Kstriga. sta.rting from. (^osta. 
Indications of a postme<lial line between veins 3 and 4 and on 
inner margin. Subterm inal line represented by red-brown spots 
on costa, between veins 3 and 4 and 1 and 2, coniiee.tod by a,ti 
obsolescent fuscous band. Hind wing with a fnsc{)us anteinedial 
band and a black point at end of cell. An indistinct fuscous sub- 
terminal band with dark red-brown spots between veins 3 and 4 
and above anal angle. 

Underside pale yellow irromted and striated with fuscous ; an 
indistinct reddisli medial line, wliicli is antemedial in the bitul 
wing; subterminal Ibie fuscous and prominent, (inclosing some 
indistinct grey patches; a black point at end of end I, Cilia 
ochreous. 

Habitat. Kedai, 12tb April, 1912, 1 $. Exp. 42 mm. 

This form is also nearest to F. arhoparia Hwinlioe, but differs 
in its paler coloration and in the bands being more or less 
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obsolescent. Those two forms present a. somewhat similar facies, 
hut Mr. l^L’ont considers them bo be distinct a.nil showing variation 
in difterent directions. 

201. Tefurtna nuTAiiJA Swinlioe. 

Hahiiat. Kedai, 29th Dec. 1912, 1 cj*; 14th Doc. 1911, 1 J. 

202. Tepuhina deorahia Walker. 

Habitat, Masongaleni, 2nd June, 1911, 1 $ • 

208. Zamarada SEcaiTARiA Guen. 

Habitat, Kedai, 29th Dec. 1912, 1 $ ; 2ud April, 1911, 1 j . 

Recorded from Somaliland. 

Genus Fulvaria, nov. 

Type, Fnlvaria fftrlata, sp. n. 

Proboscis minute ; p.alpi hairy; nntimna' ciliate for t.wo-thirds 
of length. Mid tibia with one spur; hind tihia. with one 
proximal and a pair of terminal spurs in hmiahi. Koj'e wing 
with vein 8 from angle of ccdl ; veins 7, 8, 9, 10 stidked, 11 free. 
Hind wing witli vein 3 fi*oin before angle of cell. 

Allied to Hi/peri/thra Guen., in which tiie apt^x of fore wing is 
acute and outer margin of Iiind wing crenulate. In this germs 
the outer margins are evenly curved au<I apex <yf 1 ‘oih‘ wing 
rounded. 

204. Fulvaria striata, sp. n. (PI. I. fig. 10.) 

Description. — 9 . Pale yellow thickly strinte<l with fuscorrs, 
and with a. pinkish suffusion in certain lights. For(‘ wing : 
antemedial line obsolete ; a. blackish spot at end of cell ; jrost- 
medial line represented by a broad diflused fuscous ba,iul from 
costa to inner margin. Iiind wing with tlu‘ costal area, much 
paler, a, black spot at the (ukI of cell, and the jiost.iuedial band 
narrower* and more linear. Cilia, with a reddish tinge. Under- 
side similar to u[)pei*si<le, with th<^ postmedial lim^ mor(‘ dis- 
tinct and with piidi snllusion beyoiul it, towards ap<‘X of fore 
wing. 

Habitat, Kedai, 27th Nov. 191 1, 1 S . Fxp. .84 mm. 

205. (Jleora PROxiMAiuA, suhsp. albescens Pi*ont, Nov. Zool, 
xxii. ] 915, p. 8()1 . 

Habitat, Kedai, 25th Nov, 1911, 1 ; 20th April, 1912, 1 <? . 

In Paim. Jlrit. Irul. vol. iii. this genus is placaul under 
Boarmia, 

206. Boarmia perse, sp. n. (Ph J. hg. 18.) 

Description, — S, Antemifo minutely ciliat(‘ for two-thirds of 
length. Head, thorax, and body oebreuns brown. Fore wing 
bright fulvous; antemedial line black, define<l inwardly with 
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white, exciirved to submedian fold, then waved to inner margin. 
A broad black band at end of cell, below which it becomes 
indistinct, and is incurved to vein 1. Postmedial line black, 
outwardly dehned with white, straight from costa to vein 4, then 
incurved to vein 1. Subterminal line represented by a very 
indistinct row of whitish patches. Hind wing ochreous, whitish 
on costa and base of wing, fulvous towards anal angle. A black 
spot at end of cell. A black postmedial line outwardly defined 
with white, angled outwardly at vein 4, with a dark striga above 
it from inner margin to vein 2. A fine black terminal line. 
Underside ochreous, with black discoidal spots on both wings; 
postmedial line obsolescent, and mostly defined by its white outer 
margin. 

Habitat, Kedai, 1911, 24th Nov., 1 d ; 15th Dec., 1 d • Exp. 
34 mm. 

207. Boarmta subalbata Warren. 

Habitat. Kedai, 1911, 26th Nov., 2 d; 1912, 5th Jan., 1 d; 
13th Jan., 1 ? ; 15th March, 1 $ ; 12th Dec., 1 5 . 

208. Boarmia octomaculata Warren. 

Habitat. Kedai, 15th Jan. 1912, 1 $ . 

209. Girpa circumdata Walker. 

Habitat. Meru, taken by Lady Oolvile, 1 d . 

210. PiTTHEA triplagiata Warren. 

Habitat. Mombasa, 30th Oct, 1910, 1 d . 

Subfamily Larentiijn^e. 

211. Ort uoLiTiJ A JMONOTECTA Butler. 

Habitat. Meru, taken by Lady Oolvile, 1 d . 

212. Eucestia neddarta Swinlioe. 

Habitat. Meru, taken by Lady Oolvile, 1 d . 

213. Oidaria asteria, sp. n. (PI. I. fig. 7.) 

Description . — d. Head and thorax red -brow u ; alxlomen 
ochreous, witli transverse fuscous bands on the somites. Fore 
wing : basal area pale brown up to the antemedial line, which is 
white. Medial area of wing, between the ante- and postmedial 
lines, fuscous brown, with an indistinct paler medial band. Post- 
medial line white, angled outwardly between veins 2 and 3 and 
3 and 4. Subterminal area pinkish brown, with a bright fulvous 
apical patch. An indistinct dentate su])terminal line, and a row 
of sub marginal white spots with dark patches inside them. 
Hind wing ochreous, deepening to fulvous at the termen, with a 
dai'k patch at anal angle and brown irroration above it towards 

Proc. Zool. Soo. — 1916, No. L. 50 
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inner margin. Underside coloured tlie HJinie ns upperside^ but 
much paler; snbnpicnl area oF fore wing bright pink. 

HahHat. Meru, taken by Uady Colvilt*, I V- ’ht intn. 

214. (Jtdaiua ritoevM, sp. n. (Id. I. fig. H.) 

Dmcriptio'n.-- (< . Hoad and thf>rax redd>ro\vn ; alalonien 

ocliroons, with line ])lackisli ira.iis\erse lunnls on tin* somites. 
Foi*ewing: basal area pah* ochreous up to tla* ant(*niedia.l line, 
which is a double white line, ev(*idy curved iVom costa to inner 
margin. Medial area of Aving hetwecui ante- ami ]»ostinedial 
lines red-hrown, Postniediid line* consisting of doubhi white 
lines angled outwardly between veins 3 and -J, tlie ontia* lino of 
whi(di is so broad tliat it gives* the appea.rau(*e of a. hroad white 
hand. A dark red-hrown subapical patch, followe<l h}^ a small 
ochreons a])ical spot, '^renriiual art‘a. ochreous, with an indistinct 
row of white spots. ITiud wing j>rde <M*hr(‘ons, with soino traces 
of a post ineilia,! line on the inner margin ahove anal angle, 
Undei'side oclireous ; medial area of foi’i* wing fns(*ous. 

IfahiUd. Meru, taken i^ady (tolvilc, I ('i*. Mx(j. 30 mrn. 

These two forms, whifdi ])r(*scnt some antdogy to <»ne another, 
are nearest lo (\ inoluta Felder. 

215, Ritodometua saokakia Linn. H}sf. Nat. i. 2, p. 803 
(17()7). 

sslahhi Oamor, Pap. Fxot. i. [>. 120, ]d. (dxxxi. tig, f) (1777). 

llahitat. Ke<lai, 1912, 15th Jan., 1 y (sam/rm) ; lltli March, 
1 $ \ 7th IVInreli, 1 S {l(*hil(t). Idnsongaleni, 1 st March, 

1 <S {lahthi ) ; 24th M.ay, 1 $ (.wrw/vV/). 

d 1 ie sacrmia form has tlie fore wing <ichreons, with a brown 
band from apex to mi<h]le of iniH*r maigin; in the ftda/a form 
the wdng is jialc primrose and the band is crimson. 

21(). RiiAnnoMETnA rnRCTAiiiA (Lien. 

UahlUit, Mei'u, taken hy l^ady < -(d\ ilc, 1 <( , 

217. <b\MrTo<JUAiMMA \'ATAnATA Walla*r, 

Ilahitiit, Ki-dai, 1912, 12tli Jan., 1 d ; Kith Jan., 2 9* 
Mason^’alcni, 1912, 2n<l April, I ({ ; 14th fhun*, 1 9 . 

Subfauiily Acioaijin h. 

218. ] uah;a NionE, sp. 11 . 

Description , — 5 . l\*ile ochrexms irr<)i‘aP»fj witli ftiscou.s scales. 
The frons red-hrown. Fore wing: iuitcfipedial line indistinct, 
angle<l outwardly on median nervurp. A fp.scoyis striga at end 
of cell, Postmedial line oiit\var,dly c^hikpie to vein 6, thence 
incurved and irregularly denta.to tp inner margin, A promitient 
snbterminal line excurved on veins 7 and 6, and thencM* irre- 
gularly dentate to inner margin, with two indistinct diffused 
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waved bands beyond it. A black marginal line interrupted 
at tlie veins ; cilia crenulate and oclireous. Hind wing with 
black point at end of cell, a dentate postmedial line, and two 
indistinct waved bands* beyond it ; a dark terminal line ; outer 
margin crenulate ; cilia pale oclireous. 

Hahiiat. Masongaleni, 26th June, 1911, 1 $ . Exp. 26 mm. 

This form is nearest to ignohilis Warren, from China. It 
differs from Crmiyeclia remotaia Guen., from India, in the post- 
medial and subfcerminal lines being outwardly oblique to vein 6 
in the fore wing, and in the margins being crenulate. 

219. Problepsis vestalis Butler. 

Hahitat. Masongaleni, 2nd June, 1911, 1 J. 

220. IxXDUNA ALBIDA Warren. 

Hahitat. Kedai, 1912, 4th Jan., 1 J ; 7th Jan., 1 S ; 12th 
April, 1^,15; 1 ?• 

221. Induna lactea Warren. 

Habitat. Ma,song<alein, 1912, 24tli March, 1 6 ; 2nd April, 
1 d; 25tb April, \ 6,1 10th May, 1 $. 

One of tlie above females represents a variety with very 
heavily marked bands, which Mr. Front has never seen before. 

222. Traminda viridaria Walker. 

Habitat. Masongaleni, 24th May, 1911, 1 c?; 1st March, 1912, 
1 $ . Kedai, 28th Dec. 1912, 1 6 • 

The May specimen is much smaller than the other two. 

Subfamily Geometrin.e. 

223. Prasixocyma unipuncta Warren. 

Habitat. Kedai, 19th Jan. 1912, 1 J. Masongaleni, 20th 
April, 1912, 1 d. 

224. Heteroraohis idmon, sp. n. (PI. I. fig. 9.) 

Description. — d • Bright grass-gi'ccn. Auteniuo, ])al])i, pectus, 
and legs pinkish oclireous. Fore wing with the costa, oclireous, 
striated with rust-browu. A broad marginal ofdircous hand 
highly incurved on vein 2, to vein 1, and tlien straight to inner 
margin ; on this band there is a row of rust-brown sjiots between 
the veins, that between veins 1 and 2 being the largest. Hind 
wing with the oclireous marginal band broadest in the a.pical 
area, the rust-brown spots indistinct except towards a,nal 
angle. Underside very pale green, with oclireous margins ; cilia 
ochreous. 

Habitat. Kedai, 26th Nov. 1911, 1 d- Exp. 26 mm. 

This form is nearest to Heterorachls Immtimargo Front, but 
differs from it in the ochreous border being broader and more 
irregular and the tennen of the hind wing more rounded. 
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225. llYr<>I>OXA KHKBUSATA Wsilkm% 

JlahiUcL Masongaloiii, 22n(l April, lilM, 1 * 

S A T TT re n r A t) .k. 

Gabkna, laov. 

Tvpe, Ocqmna ei^emtlaia lAiwcofei., P. S. liM5, p. If)3, pi. ii* 
fig. 27. 

Fore wing with tlie costa idiiiost straight, slightly (Mirved hefore 
apex. The apex prodncerl aiul acute; the on ten* margin erenjulate. 
highly excised in the interspaces between veins (i, 7, ‘Mu\ 8. Hind 
wmg with the costa long, straight, the aj)ex pi'oduced. Out-er 
margin more highly ci'enulate than the foic wing; toriins angu- 
late, inner margin concave. Neiiration jis in Xvdaim'lUt* 

In my former memoir J described this sjmwics under the genus 
Willengren, as tbe only form [could lind near it in the 
Britivsb Mnsiium was HiilmeFs figure of Him imho tjnurmm. As 
it is so very difibrent in fanies from that and ihe other species 
ofZic/dUancl IlmUocha^ I consider it host to tu'ctd. a scvpavivtiC genus 
for it. 

Family A k b ri f d .k. 

22(). Lebedodks XACVtirs, sp. n. (Pi. 1. iig. 24.) 

description . — d . I foJtd, toguhc, j^ectus, mirl l(*gs hi'ownish grt*}' ; 
thorax dark red-brown ; abdomen brownish gi‘ey, the thnM^ basal 
somites with brown dorsal tufts or crests. Wings brownish grey 
thickly striated with pale brnwii, the vstiiation being more or less 
circular, enclosing round grey spots. Fore wing with a. black 
wodgo'-sba.pefl oblique patch below vein I, from nen,r base t.f> 
middlo of innei’ margin, that part of the wing immediately above 
it bei'ng ])alG grey without stnation. Hind wing with the st.ria,- 
tion much prdcr, A pale bnnvn marginal line; cilia hrcuvnish 
grey. Un<lersi<]c ns on u]»perside, but ])al(‘r. 

lluhitat. Kedai, 2f)tli Nov. PdJ I, 1 c? . Mvp. 38 miu. 

Ihis form is nearest to Lefmlodm am^nfa nolland, but. Is inucli 
smaller, the Hti'ia,tion is tliickm*, au<l then? aj’(^ iie p(tstni(idial lines 
(ui the fore wing. 

227, Skeaoijia nas-sks, sp. n. (!M, I. fig, 23.) 

Description . — d. Head a.nd thoi'a.x huaniginous, pcnd.iis a, ml 
legs paler; h*gs with the tibia^ covered with tln'(»k bbu'kisb hair. 
Abdomen ferruginous ahov<5, pahu* uu<k*rm^nt]i, covered with 
long hair, and with thick dorsal ferruginotis ert^sts on the 
somites, and a thick upturned tuft of ha-ir at the a.nal exti*<uiuty. 

Fore wing ferruginous, suffused with }>ink reflections, thickly 
striated with dark red-brown, the striatiori being circular and 
enclosing round ochreons spots. A dark brown patch at end of 
cell, and near base below median nervure, canse<l by the striatiou 
being blacker and thicker at those points. Oiiia rod-brown, 
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chequered with a marginal series of round ochreous spots. 
Hind wing ochreous, inclining to fulvous along inner margin, 
with faint traces of striation. Underside of both wings ochreous, 
striated on and near the costa. 

5 . Yery similar to male, rather larger, and with the pink 
suffusion more prominent ; legs not so thickly clothed with hair ; 
underside of abdomen pale ochreous with a dark lateral longi- 
tudinal streak. 

Habitat, Uedai, 8th Dec. 1911, 1 5 ; 15th Jan. 1912, 1 cj' - 
Exp., cf 30, 5 36 mm. 

This form is nearest to Selagclia transversa Holland, from the 
Gold Coast, but differs from it in the striation being spotted and 
not streaked, and in there being no fulvous patches. 

Family Cossid;f. 

228, Duomitus pindarus, sp. n. 

BeBcrijMou , — d . Head, thorax, antennje, and legs pale red- 
brown. Thorax and metathorax sprinkled with white hairs ; 
abdomen pale red-brown, with some dorsal crests on three basal 
somites. Fore wing pale red-brown, the inner area irrorated 
with black strigm. A black patch on the costa from base to nea-r 
middle, extending downwards through the cell to median nervure. 
Immediately below this patch a prominent deep black baud in 
the shape of a tent-peg (?clnviform) runs along median nervure 
and below vein 2, ending in a quadrilateral bla.ck spot between 
veins 2 and 1, and touching both veins. Below this vstreak is a 
white spot with a few striations on it. A long black spot on 
costa above end of cell, which becomes axi indistinct difiused 
patch between veins 6 and 2. Outer half of cell and costal area 
above it (between the two black spots) wiiitislu Some bla,(‘k 
streaks between the iiervures on the subtorniinal area,. Hind 
wing white, with a narrow fuscous terminal ban<l ; cilia fuscous. 
Underside of fore wing pale fuscous, witli KSomera,ised white scales 
at base of coll. Hind wing white, the costa fulvous, no striation. 

5 . Larger than male, similarly marked except that tlie bbu*k 
longitudinal band of the male is divi<led into two parts by a. 
white spot. 

Habitat, Kedai, 25th Nov. 191i, Id, 1 Exp., d 40, 
5 44 mm. 

This form is allied to Diioinitm stenipUra Hninpson, P. Z. R. 
1916, 166, described from Somaliland, but differs from it in u 

good many points, the chief being (1) its larger siz(‘, (2) ilio 
ground-colour being red-brown, not wliite, and (3) tiht‘ pres(Hjce 
of the prominent longitudiiral black band below tim mediat4 
nervure. 

Family L A'S i o c A m r r d /E. 

229. Chtx^ena noNAimsoNi Holland. 

HahiUcU Meru, taken by Lad y Col vile, 1 d. 
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Family P Y r A l i D 
Subfamily Pyraltn.e. 

230. Dattinia aurora, sp. n. (PL I. fig. 29.) 

Descripilon. — d . AiiteniuB red, bipectinate with long branches 
to near apex. Head aiid thorax ochreous yellow, the patagia 
with red fringes ; abdomen ochreous, suffused with pink dorsally. 
Palpi very long, ochreous above, red beneath ; legs ochreous, the 
tarsi crimson. Fore wing ochreous yellow, the costa crimson at 
base, with a crimson line running along the subcostal nervure 
for three-fourths its length. A crimson band along vein 1, and 
veins 4 and 5 from end of cell to the subterminal area until the 
end of the bands is in line with a subterminal series of crimson 
spots on the veins from costa to vein 2. The apex of wing and 
outer and inner margins defined by a crimson terminal line. 
Hind wing white, with silvery iridescence, the veins crimson, 
and a bi’oad inwardly diftused crimson terminal band ; cilia 
ochraeeous. 

Underside of fore wing ochreous yellow, the veins and 
margins pale pink. Hind wing ochreous white, the costal area 
and outer margin diffused with pink. 

5 . Antennse filiform, red. Fore wing, upperside as in male, 
hind wing crimson, cilia ochreous. 

Habitat, Kedai, 1911, 20th Nov., 1 d ; 24th Nov., 1 $ ; 
25th Nov., 3 di 1912, 14th April, 1 d . Exp., d 43, $ 46 mm, 

231. Dattixia perstrigata Hampson. 

D. perstrigata Hmpsn. P. Z.S. 1916, p. 172, pi. ii. fig, 40, d . 

Form 2. tithoxus, nov. (PL I. fig. 23.) 

Description. — d . Difiei'S from the figure of perstrigata^ quoted 
above, in the fore wing being irroratecl with pale crimson, with 
the exception of the costal and apical areas. A thin red line 
round the apex, a black terminal line on both fore and bind wings 
interrupted at the veins. 

$ . Larger than the expanse given for perstrigata^ a.nd differing 
from the female in the B. M. Oollection in that the latter has the 
hind wing and disc of the fore wing fuscous, and no interrupted 
black marginal line. 

In this form the hind wing and cilia are pale pink, the cell of 
the fore wing more or less white, a prominent black curved line 
on the submedian fold (which is not mentioned in the description 
on p, 172), and a black terminal line on both wings as in male ; 
it also exceeds perstrigata in size, and is the largest Datiinia in 
British East Africa. 

Habitat. Kedai, 1911, 14tli Nov., 1 $; 20th Nov., 1 $; 
13th Dec., 1 d ; 1912, 29th Dec., 1 d- Exp., d 40, $ 50 mm. 



MOTHS FROM B. E. AFRICA. 


735 


232. Dattixia oriun, sp. ii. (PI. 1. fig, 30.) 

Description . — d. AntemiEe bipectiuate almost to the apex. 
Head, palpi, thorax, and legs wluDe, irrorated with black atoms. 
Abdomen ochreoiis aliove, wliite underneath. Fore wing white, 
irrorated with black atoms; an oblique black band (formed by 
more intense black irroration) from costa at middle to inner 
margin at one- third from base of its total length. Two small 
black spots, one in lower and one in upper angle of cell. A sub- 
terininal brown band, formed as in the other, straight from costa 
before apex to vein 4, where it is angled outwardly, and thence 
oblique to inner margin. Beyond this band the veins are marked 
with indistinct black streaks; a terminal line of black points; 
cilia wdiibish. Hind wing semihy aline wdiite ; cilia white. 

Undei'side of fore wing ochreous; a fuscous patch in cell, «nd 
a patch of raised scales at base of cell. Hind wing semibyaline 
■white, the costa ochreous. 

Habitat, Kedai, 14tli Dec. 1911, 1 o - ihn'i. 

233. Axobostra rad'ulis Hampson. 

Hahitai, Kedai*, 29 tli Jan. 191 2, 1 d . 

Subfamily PyrausttX-E. 

234. Glyphodes ixdtca Sannd. 

Habitat. Kedai, Stli Dec. 1912, 2 d. 

235. Gl VP FI ODES sixuATA Fabricius. 

Habitat, IMasongaleiu-, 23rd April, 1911, 1 d . 

236. ZixcKEXiA FAsciALis Graiuei*. 

Habitat. Kedai. 25c]i Xov. 191 1, 1 d ; Masongal'eui, 29tli M^arch, 
1912, 1 d. 

237. Ag^Ath'ode,^ MUScivAtTS Guen. 

Habitat. Kedai, 13th Dec. 1911, 1 d* 

238. i^ItODES COSTIVIT KALIS Guen. 

Habitat. Kedai, 8tli A])ril, 1911, 1 d; Dt'h ellinb, 1 d. 

239*. i^HLYOT.EXODES CASTALIS 'WaiTeil. 

Habitat. Kedai, 16th Kov. 191b, 1 d. 

240*. Meoyna porA(4'oxA3.rs Hiibner. 

Habitat. Kedai, 16th March, 1912, 1 6\ 

241. Lyisropia amyxtf^Satjs AA’alker, 

U'ahiiai. Kedai, 8th Dec, 19ll, 1 d ; 9th Jan. 1912, 1 $ . 

242. Lygropia pasithea. sp. n. (PI. I. fig. 16.) 

Description'. — d 2« Very pale ochreous yellow. Head a.n<l 

thbl-iix slightly hidiied with bbo'wh ; abdomen with some brown 
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dorsal streaks. Fore wing : base of costa dark brown to ante- 
medial line. Two basal brown spots, one below costa and on 
inner margin. Antemedial line dark brown, straight to inner 
margin, where it meets an oblique brown line from the large 
discocellular reniform mark. Postmedial line straight to vein 2, 
wdiere it is met by an outw^ardly oblique line from the disco- 
cellular reniform spot. A brown terminal line enlarged to a spot 
at tornal angle ; cilia white. 

Inner area of hind wing white. Antemedial line prominent, 
from a black spot in end of cell to inner margin at middle. Post- 
medial line angled outw^ardly at vein 4, and stopping at vein 2, 
below which there is a dark spot on the brown terminal line. 

Underside iridescent white, marked as on upperside, but much 
fainter. 

Habitat, Masongaleni, 1911, 5th Dec., 1 . Kedai, 1911, 

13th Dec., 1 <3'; 1912, 4th April, 1 $ . Exp. 18 mm. 

This form differs from amyntmalis in its much smaller size 
and pale coloration. Fore wung without the apical and tornal 
brown patches; hind wing without the apical patch, and the 
antemedial line meets the inner margin at middle and is not 
oblique tow^ards the tornus. 

243. PlONEA NIGEIPUNCTALIS, Sp. n. (PL I. fig. 2.) 

Description. — S . Bright yellow. Fore wing angled at apex, 

but not acute. Costa with a black basal spot, a black antemedial 
spot, and a black subapical spot. A black spot at end of cell. 
Hind wing with indications of postmedial and subterminal lines. 
Underside paler, unmarked except for a black spot at end of cell. 

Habitat. Masongaleni, 2nd June, 1911, 1 c^'. Exp. 22 mm. 

244. PlONEA XANTHALIS, sp. n. 

Description. — (S . Bright orange-yellow ; fore wing muncled at 
apex. An indistinct fuscous spot at end of cell, and two on sub- 
median fold, of wliich one is antemedial and one postmedial. 
Hind wing paler ; the cilia very long and pa,le ochreous. Under- 
side of fore wing with a fuscous spot at end of cell and a curved 
postmedial fuscous band. Hind wing unmarked. 

Habitat. Kedai, 7th March, 1912, 1 ^ . Exp. 22 mm. 

245. Pyrausta incoloraxis Guen. 

Habitat. Masongaleni, 8th March, 1911, 1 S » 

246. Pyrausta sthenialis Hmpsn. P.Z. S. 1916, p. 176, pL ii. 
fig. 47, c?.' 

Habitat. Masongaleni, 6th June, 1911, 1 J. 

Described from Somaliland. 

Family .^gerid.e, 

247. Melittia h.ematopis, sp. n. (PL 1. fig. 1.) 

Dfsa'iption. — c? . Head red-brown, hairy ; antemife ciliate in 
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both sexes, much dilated before the tip, which is pointed ; 
palpi brown above, white beneath. Thorax and pectus creamy 
w’hite ; legs brown, the femora, tibise, and part of the tarsi — 
especially the hind pair, which are very long — covered "with long 
white hair, mixed with tufts of red and black hairs. Abdomen 
creamy white, with brown transverse bands at the intersection of 
the somites, except the two somites nearest the anal extremity, 
which are entirely brown. A tuft of ferruginous hairs at the 
extremity. Each somite is decorated -with prominent blood-red 
spots (hence the name h(xmatopis\ and also with some black spots, 
all of irregular size and shape. 

Fore wing ochreous, the costa, veins, and inner margin red- 
brown, Some black spots or patches on the basal area, especially 
at base of inner margin, and a few blood-red scales mixed with 
them. Cell filled with large blood-red scales, and with a bunch 
of black scales forming a patch at the apex. Another bunch of 
black and blood-red scales mixed forms a second patch in the 
postmedial area. A brown marginal line along the cilia, which 
are very long and i*ed-bro\vn. Hind wung hyaline, shot with 
brilliant blue, the veins dark browm ; cilia long and red-brown. 
Underside of fore wing pale fuscous wutbout red scales; hind 
wing as on upperside. 

g . Similar to male, but a good deal larger. 

Habitat, Kedai, 1911, 25th Nov., 2 d*; 13th Dec., 1 g. 
Exp., c? 26-34, g 50 mm. 

Considered by Mr. Durx*ant, who suggested the name 
hcemaiopis,^^ to he one of the most remarkable forms he has 
seen. 

Family Timeid.^;. 

248. Melasi>^'a recoxdita Durrant, P. Z. S. 1916, p, 181. 
Habitat, Kedai, 1911, 19th Nov., 1 c? • 

Another of the forms described recently from Somaliland. 


EXPLANATION 

Fig. 

1. Melittia Ji^matojpis, ^ . 

2. iBhnea nigripunctalis, S- 

3. IBhiphinm hermionej <y. 

4. Leeasia othelln, cJ. 

5. Foppaa sablna, 

6. Griaum astartBi <J. 

7. Cidaria aster ia, <?. 

8. Cidaria procne^ . 

9. jSeter orach is id in on, <J. 

10. Fill car'} a striata, 

11. Deilemem glance, g . 

12. &taiiropus critobuliis, 

13. Taveta syrinx, $ . 

14. Giria hubastis, 

15. Galactomoia herenice, 

16. Lygropia pasithea, 

17. Feridela novaria, g. 

18. Boarmia perse, 


OF THE PLATE. 

Pig. 

19. Bericallia hecate, 

20. Bhalera lavhiia, g. 

21. Ctemisa ^'ectilhiea psamatha, g. 

22. Caipe cerne, 

23. Battinia perstrigata tithonns, g. 

24. Bebedodes iicecius, cj. 

25. Selagdia narses, $ . 

26. Bei'idela berengaria, 

27. Athetis penthem, $, 

28. Scrancia amata, $, 

29. Battinia aurora, 

30. Batfhiia orion, (J. 

31. Brevipecfeu clearchns, g . 

32. Cateplna sospita, 

33. Catephia scylla, g . 

34. Catephia serapis, g . 

35. Catephia sciras, $ . 

36. Aflietis horns, 
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EXHIBITIONS AND NOTICES. 

October 24:tli, 1916. 

L>r. A. Smith Woodward, F.E.S., Yice- President, 
in tlie Chair. 

The Secretary read the following report on the Additions 
made to the Society’s Menagerie during the months of Mary, 
June, Jul}^ August, and September, 1916 : — 

May. 

The registered additions to the Society’s Menagerie during the 
month of May were 129 in number. Of these 81 were acquired 
by presentation, 8 were received on deposit, 24 by purchase, 6 in 
exchange, and 10 Avere born in the Gardens. 

The number of departures during the same period, by death 
or removals, Avas 117. 

Amongst the additions special attention may he directed 
to : — 

A Kashmir Deer (Cervas hmigliC) 5 » from Kashmir, presented 
by H.G. The Duke of Bedford, K.G.. Pres.Z.S.,on May 17th. 

A Reindeer (llangifer tamndns) $ , born in the Menagerie on 
May 22nd, 

1 Galapagaii Dove {Nesopella gcdapagoeosis), neAv to the Col- 
lection, from Hood Island, Galapagos, presented by Fleet-Surgeon 

E. B. Pickthorn, F.Z.S., on MaA^ 31st. 

4 Grey-necked CroAvned Cranes (Buharlca regulorum), from 
Northern Rhodesia, presented hv H.G. The Duke of AbercorH, 

F. Z.S., on Mny 8th. 

3 Great Bustards ( Oils ta)xla\ from Spain, pi'esented by E. J. 
H. Eldred on May 29tli. 

1 Holbi'ook’s Terrapin {Chrijseniys vlohiUensi's) and 1 Horned 
Lizard (Fhrpnosoma brevicornts), from N. America, both nOw to 
the Collection, presented bv Dr. H. G. F. SpurrelJ, F.Z.S., 
May 3rfl. 

June. 

The registej-ed additions to the Society’s MeAagerie during the 
month of June Avere 87 in number. Df these 34 Avere acquired 
by presentation, 8 were received on deposit, 1 by ptii*chase, 1 in 
exchange, and 43 were born in the Gardens. 

The number of departures duiing the same period, by death 
or removals, Avas 102. 

Amongst the additions special attention may be directed 
to : — 

1 Red-ea^red Cercopitheque (Vercopitkecus erythroiis\ from the 
Cameroons, presented by Mrs. Philip Bayer on June 28th. 

1 Black Mangabey {Cercocehtis €iterrimtis), from the Belgian 
Congo, purchased on J une 29th. 
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1 Lion Cub {Felis leo\ from Western India, presented by Lieut. 
W. Pole Cai^ew on June 12th. 

2 Andean Geese {Ghloephaga melanoptera), bred in the Mena- 
gerie on June 30th. 

2 Colombian Crested Colins (Ewpsychoriyx leucopogon\ from 
Colombia, presented by Master Anthony Chaplin on June 22nd. 

July. 

The registered additions to the Society’s Menagerie during the 
month of July were 99 in number. Of these 46 were acquired 
by presentation, 11 were received on deposit, 9 by purchase, 5 in 
exchange, and 28 were born in the Gardens. 

The number of departures during the same period, by death 
or removals, was 94. 

Amongst the additions special attention may be directed to : — 

2 Fennec Foxes {Yidpes zerda), from North Africa, received in 
exchange on July 24th, 

1 Grizzly Bear [Ursiis hor7'ihilis\ from Wyoming, presented by 
Ellis Ashmead-Bartlett on July 1st. 

1 Kiang {Eqims hiang) c?, born in the Menagerie on July 9th. 

1 White-bearded Gnu {Connochmtes albojuhatus), born in the 
Menagerie on July 24th. 

2 Common Trumpeters {FsopMa crepitans), from Guiana, and 
1 Green- winged Trumpeter (P. viridis), from the Amazons, pur- 
chased on July 13th, 

5 Common Bheas {Ehea americana), bred in the Menagerie on 
July 20th. 

August. 

The registered additions to the Society’s Menngerie during the 
month of August were 75 in number. Of these 52 were acquired 
by presentation, 18 were received on deposit, and 5 in exchange. 

The number of departures during the same period, by death or 
removals, was 93. 

Amongst the additions special attention may be directed to ; — 

1 Fishing Cat {Felis viverrina), from India, received in 
exchange on August 18th. 

1 Siberian Wild Dog {Cyon cdjnmis), from Central Asia, 
received in exchange on August 30th. 

2 Arctic Foxes {Vidptes lagopm, blue variety), from Iceland, 
presented by Commander T. L. Bowring, E.N,, on August 5th. 

2 South American Mudfish {Lepidosiren paradoxa), from Para, 
presented by G. Brocklehurst on August 8th, 

. September. 

The registered additions to the Society’s Menagerie during 
the month of September were 56 in number. Of these 46 were 
acquired by presentation, 8 were received on deposit, 1 in 
exchange, and 1 was born in the Gardens. 

The number of dep«ai’tures during the same period, by death or 
removals, was 146. 
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Amongst the additions special attention may be directed to : — 
1 Bornean Gibbon {Hylohates muelle7n\ from British ISTortli 
Borneo, deposited on Sept, 2 1st. 

1 Southeim River-Hog {Potamochoerus chcBropotmmis) $ , from 
Mozambique, presented by Capt. William Dyer on Sept. 19tb. 

1 Pink- winged Rose-Finch {Rhodospim obsoleta), from Central 
Asia, new to the Collection, presented by Alfred EzraJ F.Z.S., on 
Sept. 8th. 


Yellow Varieties of Green Parraheets, 

Mr. Alfred Ezra, F.Z.S., exhibited living examples of three 
rare lutino Parrakeets, and made the following remarks : — 

“ The three lutino Indian Parrakeets I am exhibiting were 
sent to me by my brother from India a few weeks ago. They 
represent three species — the Alexandrine (Palceot'7iis 7iepalensi$), 
the Ring-neck (P. to7'qicatus% and the Plum-head (P. cyaoto- 
cephalus). In all three birds the yellow is pure and perfect, 
being of a delicate sulphur shade common in these lutinos. The 
Alexandrine has the usual red patch on the wing, and the wing- 
coverts adjacent to it are also edged slightly with red, making 
the bird very beautiful. Neither the Alexandrine nor the Ring- 
neck has a ring, but the Plum-head has a pink head. As they all 
have the full long tail they must be more than a year old. The 
Ring-neck and the Plum-head both have red eyes and fiesh- 
coloured feet, but the Alexandrine’s eyes are normal in colour 
and the feet are light : however, some races of the Alexandrine 
have pale-coloured feet naturally. All these birds are rare, but 
the Alexandrine, which is the finest-looking bird, is also the rarest 
of the lot, and is the first lutino of the species I have ever seen.” 


PJggs fro7n the Society’s Garcmis, 

Mr. D. Seth-Smith, F.Z.S., Curator of Bii-ds, gave an exhibition 
of Birds’ eggs which had been laid in the Society’s Gardens 
during the last few years. He explained that every endeavour 
was made to induce the birds under his charge to reproduce their 
kind in captivity, and fertile eggs were incubated where possible ; 
but, nevertheless, in any large collection of bmls there was always 
a number of eggs laid that did not hatch, and very often 
unpaired female birds laid eggs as freely as paired birds, these 
being of course infertile. 

During recent years eggs that w’ere not likely to hatch had 
been kept, with the result that a fair series was now in the 
possession of the Society. 

Amongst the eggs of special interest shown were those of four 
species of Tinamous, two species of Cassowary, three species of 
Crane, three species of Tm'oiLv, the remarkable eggs of Apterijx^, 
um\ such rarities as those of Rhmochetiis juhatzis^ Mazmcedia 
heraud^'ein^ and Sarcorkampkas gryphns. as well as a number of 
species of Pheasants, Waterfowl, and Passerine birds. 
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November 7tli, 1916. 

Dr. S. F. Harmer, M.A., F.R.S., Vice-President, 
in the Chair. 

Nestling Birds from the Societifs Gardens. 

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, exhibited a series 
of skins of nestling birds of over seventy species. He called 
attention to the striped colour-pattei*n which was found in such 
very distinct species as Rheas, Sheldrakes, and Pheasants, and 
remarked that this pattern was evidently of very great antiquity, 
and inheiited from some common ancestor. Where it had proved 
eifective for the preservation of the species by its protective 
resemblance to surroundings it had been retained, but in other 
cases it had been modified or had even disappeared altogether. 
In the case of most of the ducks, the stripes had been broken up 
into spots, but showing more or less the same pattern as in the 
striped type of markings. In the Gulls, Wadei'S, and others the 
stripes had been further broken up into spots, and in the Swans, 
Geese, and Bails all markings had disappeared. 

Mr. Seth-Smith called attention to the young of the Coscoroha 
Swan {Coscoroha coscoroha)^ and remarked that this was the only 
swan, if, indeed, it was a swan, which showed a distinct colour- 
pattern in the nestling down. 


Scent-Glands in Mammals^ 

(Text-figures 1-12.) 

Mr. B. I. PococK, F.B.S., F.L.S., F.Z.S., Curator of Mammals, 
exhibited a series of lantern -slides to illustrate the position and 
structure of some new and little-known cutaneous scent -glands 
in various mammals, and made the following remarks : — 

The Inguinal Glands q/ Orycteropus. 

My search for special scent-glands in Oryctero’p%(.s was insti- 
gated by tlie strong smell given oflTby the living animal, and was 
rewai’ded by the discovery, first in a female and then in a male, 
of a pair of large glands upon the genital eminence. In the 
female they lie one on each side of the vulva, and in the male 
just behind the prepnce and the short coniojil glans penis. 

The orifice of each gland is an elongated slit, which, when 
constricted and closed, may easil}- be overlooked. It leads into 
a short wide sac filled with yellow secretion, smelling like that 
of the anal glands of a Polecat (If. putorim). The layer of 
glandular cells is thick and envelops the lower portion of 
the wall of tlie sac, which is provided \Vith a strong constrictor 
muscle. In the male these two glands, imbedded in the integu- 
ment just behind the penis and with their orifices tolerably 
close together, cause a f^welling w^hich superficially resembles a 
scrotum. In tlie female there is a somewhat similar sw’elling 
with the vulva in the centre and the glands, which are widely 
separated, on each side of it. 

Since these glands, so far as can be judged from the material 
examined, are equally well developed in the two sexes, they 
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cannot be included in the category of secondary sexual cha- 
racters, although their scent may enable individuals of 
Orycteroims to find one another ; and since these animals are 
otherwise unprovided with means of self-defence, I suspect that 
the secretion of the glands is protective like those of the anal 
glands of Mephitis and Mustela, which it resembles in odour. 


Text-figure 2. 

S. 



A 

The preputial gland of Bus scrofa, 

A. The gland dissected from the ventral side, the flaps of abdominal integument 

and of the sheath of the penis turned aside. The glans penis also turned 
aside to show the orifice of the gland in the prepuce, 

B. Lateral view of the same, partly diagrammatic. 

C. Transverse section through the sac of the gland showing its extension above the 

penis. 

penis ; prepuce ; o., orifice of gland ; sac of gland j cvxt edge 
of felieath of penis ; sk,^ cut edge of shin of abdomen. 
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The Diyiial Glands of Potamoeboerus and other glands 
in the Suidce. 

Several genera of Suiclse are provided with special cutaneous 
glands, all of which, ^vith the exception of the digital glands of 
Fotamockceriis^ were described long ago. 

In the Peccaries {Tayassu or Dicotyles) there is on the fore- 
part of the lumbar region a median dorsal gland^ normally 

Text-figure 3. 



Carpal gland of Sus scroja, $ . 

A, Inner side of right fore foot, shovring the series of apertures of the gland. 

B. Section through one of the pockets. 

concealed beneath the bristles, which discharges secretion re- 
sembling concentrated human perspiration in scent. It was 
known to Cuvier, and was described and figured by Owen^. 
Both male and female possess it. 

Owen also described a facial gland between the eye and the 

* Anat. Vert. iii. Mammals, p. 636, 1868. 
pROC, ZooL, Soc, — 1916, No. LI. 
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snout in the Wart-hog {^Phcicochcerus), This gland, which I have 
not seen, resembles, apparently, the analogous gland of many 
E.uniinant Artiodaetyles. 

In males of the genus Sus there is a voluminous preputial 
gland, the sac of which lies above the distfil end of the penis and 

Text-figure 4. 
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the median ai^erture opens in the dorsal wall of the prepuce. 

I have examined this gland in Sus sc7*ofa ; Vnit its presence or 
absence in other genera and species of Suidte has yet to be 
established. 

In tSus sc7'ofci also there is a subvertical series of small glands 
on the postero-inner side of the carpus an<l known as the carpal 
glands. The carpal and preputial glands have long been known 
in domestic swine, the carpal glands being present both in boars 
and sows. 

Digital Glands o/' Potamochcerus. — These glands, which do not 
appear to have been previously recorded, I discovered on the fore 
and hind feet of a male example of the South African lliver-hog 
or Bush-pig {Potauioclmrus chteropotamtis)., which died in the 
Gardens, Oct. dOth, 1911. 

On the fore foot there is a pair of these glands, oue of them 
opening upon the skin of the lower side of the second <ligit, a 
little above the base of the hoof, and the other in a corresponding 
position on the fifth digit. Each is marked externally by a small 
pore with a thickened circular rim. The sjic of the gland, filled 
with -white, waxy secretion, is tolex*ably capacious and liask- 
sluiped, the neck of the hask being represented by a short, 
narrow duct leading to the pore and bent nearly at right angles 
to the long axis of tlie gland, wdiicli projects upwards within the 
digit. By pressure the secretion can be squeezed from the orifice 
of the gland. 

The hind foot has two ]a-ecise]y similar glands on the second 
and fifth digits and, in addition, a, third unpaired ghuid nearly 
resembling them ami opening in tlie centre of the sole of the 
foot, a short distance beliind the cleft between the second and 
tliird digits. The flask-shaped sac of the gland, lilled like the 
others with waxy secretion, lies in the foot betw’een the bones of 
these digits. 

I do not know^ wdiether these glands are confined to the male 
or not ; but no trace of them \vas to be discovered in a young 
female of the West African species (P. porcus). Seeing that tw o 
distinct species are here concerned, it is clearly impossible to 
draw any sure conclusion as to the absence of these glands in the 
female of P. charopotamus and to their presence in the male 
of P. p 07 '€as. Nevertheless, the constancy in the occurrence of 
similar glands in nearly related species of ruminant Artio- 
dactyles justifies, by analogy, the expectation that these digital 
glands will be fonml to be a secondary sexual character confined 
to the male in the genus Fotaniochcenis. 

The Metatarsal Glands of Lama, vicuna. 

On each side of the metatarsus Llamas have an elongated naked 
patch of skin with wdiicli everyone wdio has kept these animals is 
probably a C(] ua int ed . 

In a female example of Ltnmi ciciina this area, pink in colour 

5L' 
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and situated in tlie upper part of this portion of the leg, was 
broadest in its upper half, pointed below and bluntly rounded 
above. It was almost concealed by the thick coating of woolly 
hair surrounding it. Its surface wa,s de]H*essed into the hollow* 


Text-figure 5. 

et. 




B - 

MetatiiiNul gland of JLama lucunct. 


A. Vertical transverse section through right metatarsus passing through the 

glandular area. space on left side for holding the secretion between 
the partly sepai'ated upper a,nd lower fringes of hair; yZ., nuked skin with 
its layer of secreting cells ; Z»., metatarsal bone; extensor, andyZ'., flexor 
tendons of the foot. 

B. Upper part of saitie portion of limb, before being cut, seen from the inner side, 

with the hairs clipped short to expose the glandular area (ffl.). 


marking tlie point of contact between the metatarsal bone and 
the strong flexor tendons of the foot. A secreting layer of 
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derma,! cells everywhere underlies the naked area, wdiich w’jis 
covered with waxy secretion. 

The Preputial Gland of Nototragus. 

Up to the present time 2Ioschus is the only Euminant Artio- 
dactyle in which a preputial gland has been discovered. I found 
a gland similarly situated in the Grysbok {Xototragus melanotis), 
a small African Antelope. 

The sac of the gland was inches long and 1 inch wide and 
narrowed anteriorly towards the orifice, which was situated iii 
the prepuce just above the tip of the glans penis. The sac, 
extending backwards parallel with the penis, had its lining 
integument ridged and wrinkled and covered with long hairs, 
the tips of which were directed towards the orifice. The strong- 
smelling secretion, filling the sac, was dark green in colour and 
waxy in consistency. 


Text-figure 6. 



Preputial j^land of Isototraguft nut ait oils. 

gL, sac of »lan<l filled with hairs; p.^ penis retracted; d., preputial oi'ifice 
common to gland and penis. 


Since discovering the gland I have had no opportunity of 
examining male examples of Ourehia, Rha27hiceTOB^ and other 
antelopes related to Kotot^^agm^ 

The Dorscd Gland of Dendrohyrax. 

In the Syracoidea the presence of a dorsal gland, marked 
externally h}” a patch of white, yellowish, or black hairs, has long 
been known to systematic zoologists. 

In Dendfohgrax dorsalis the glandular area is an elongated 
strip of naked skin, rather moi'e than twice as long as broad, 
widest across the middle, gradually narrowed and pointed in 
front, more abruptly narrowed and blunter behind. The hairs 
suiTOunding it are long, black at the base and white distally. 
The lateral portions of tlie na.ked strip are bluish grey, minutely 


750 


MR. R. I. POCOCK ON 


and sparsely speckled with hair follicles, and show a pair of 
Inrjixer follicles in the anterior half, one set on each side close to 
the median portion of the area, which is ina.i'ked oft* from tlie 
I’est by its pinkish-yellow tint. Beneatli this pink portion the 
derinai layer is thickened by the enlargement of its secretory 
ceils. 

When stimulated by fear or anger Denclroliyrax raises the 
hairs over the gdandular area, displaying their whiteness as a 
conspicuous pitch. The action irresistibly recalls the expansion 
of the rump patches by some deer and antelopes when put to 
flight. 


Text-figure 7. 



Photograph of Bendrohfjrax dorsalis showing the white patch of hairs 
overlj’ing the dorsal gland. 

The Tempo7'cil Glmid of Eleplias a^id Loxodonta. 

The presence of a gland on each side of the face in Elephants 
1ms long been known. Owen succinctly described it as follows : — 
‘‘ In the Elephant a large gland of a flattened form and multi- 
lobate structure lies beneath the skin of the face, in the temporal 
1 ‘egion : the secretion exudes from a small oi-ifice situated about 
half-way between the eye and the ear. The gland enlarges in 



The dorsal gland of Dendroh^rax dorsalis* 

A. Glandular area seen from above when the hairs are parted. nahed skis; 

gl.y central j'ellowish-pink tract overlying secreting cells. 

B, Transverse section of the above, n.^ naked skin; gl, secreting layer of cells. 
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Text-figure 9, 
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the male at the rutting season, and the secretion then has a 
strong musky odour ” (Anat. Vert. hi. p. G34, 1868). 

In an African Elephant, about twenty years old, the oiifice of 
the gland was a vertical slit, about J inch long, opening six inches 
behind, and a little higher than, the eye. The main sac of the 
gland, into which a few subsidiary sacs opened, was about two 
inches deep and filled with strong smelling secretion. The wall 

Text-figure 10. 


Enlarged view of the gland of young Malayan Elephant, showing tuft of 
hairs projecting from the orifice. 

of the sac was composed of thick white skin, and its lining was"- 
hairless but covered with coarse papillae. 

In a young Malayan Elephant, about three jeFivs old, on the 
other hand, the sac of the gland, about | an inch deep, was 
covered with hairs packed together with sour smelling secretion 
and long enough to project beyond the orifice of the gland as a 
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distinct black tuft very noticeable in the living animal. In two 
young Indian Elephants of approximately the same age, the 
gland was marked by no such tuft, and was invisible in the 

Text-figure 11. 



Temporal glands of Elephants. 


A, Vertical section of sac of gland of the African Elephant {Loxodonta), o., orifice 

of gland ; <i5., orifice of a diverticulum opening into the main sac. 

B. The same of young Malayan Elephant {JEHephas), showing the sac of the gland 

tilled with hairs protruding from the orifice (o.) as a facial tuft. 


Text-figure 12. 



Sketch of the head and fore-qnarters of the La Madelaine Mammoth, showing the 
supposed gland between the eye and the ear. (Copied from ‘ Cave Hunting,' 
by W. Boyd Hawkins, p. 346, fig. 120.) 


wrinkled chin unless carefully looked for. It is also normally 
invisible in adult and immature cow elephants of the Indian 
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species except at times when the secretion overflows and forms 
a dark streak down the side of the face. I have never seen a 
full-grown bull in rut, and am unable to speak as to the quantity 
of secretion discharged at that period. 

In the palfeolithic engraving of a Mammoth on a fragment of 
tusk found in the cavern of La Madelaine, by Lartet &, Christy, 
there are between the eye and ear distinct scars, with streaks 
passing downwards from them over the jaws. These sears and 
streaks represent, I believe, the gland and the hairs on the face 
beneath stuck together with secretion. It will be noticed that 
the streaks are thicker than those shown elsewhere on the body 
and head, which are ahvays interpreted as hairs ; and it may be 
supposed that they were engraved in this way to depict hairs 
adherent with the sticky substance. If this interpretation be 
correct, the conclusion suggests itself that in the mammoth the 
gland may have been larger than in modern elephants, and 
possibly provided during life with hairs protruding through the 
orifice. 


November 21st, 1916. 

Dr. B. F. Hariier, M.A., F.E.S., Vice-President, 
in tlio Chair. 

The Secretary read the following Report on the Additions 
made to the Society’s Menagerie during the month of October, 
1916 

The registered additions to the Society’s Menagerie during the 
month of October were 77 in number. Of these 51 w^ere acquired 
by presentation, 1 1 were received on deposit, 1 2 by purchase, and 
3 were born in the Gardens. 

The number of depai*tures during the same period, by death 
or removals, was 189. 

Amongst the additions special attention may he directed to : — 

A pair of Wild Boars {jSus sd'ofa)^ from the forest of Lliuy^re- 
Sevigny, Oise, France, presenteil by Oapt. Maurice Portal, F.Z.S., 
on Oct. 23rd. 

1 Sclaters Orange-headed Tanager {Calospiza luniyera) and 
1 Golden Tanager {Calospiza aurulenta), both from Ecuadoi’, 
presented by Alfred Ezra, F.Z.S., on Oct. 12th. 


J Shoot hi g Expedition in Centred Asia, 

Mr. Alfred Ezra, F.Z.S., exhibited a large series of lantern- 
slides illustrating a shooting expedibion in Central Asia, and 
made the following remarks : — 

The pictures I am showing were taken by me on a shooting 
expedition in Central Asia in 1902. Starting from Calciittxx, I 
travelled by train to Rawalpindi, and from there a drive of 
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200 miles brought me to Srinagar, the capital of Kashmir. Here 
I made all arrangements for food, followers, and transport. Soon 
after leaving Srinagar we successfully tackled two mountain 
passes. These were the Tragbal Pass, 11,700 ft., and the Burzil 
Pass, 13,500 ft. On the way to Gilgit I spent a few days after 
markhor, ibex, and bears. We did the journey of 150 miles, from 
Gilgit to the Pamirs, in 15 days, the progress being so slow on 
account of the difficult nature of the country. The mountain- 
tracks in places were most precipitous and dangerous. These 
tracks were often conducted round the edge of precipices over- 
hanging the river by artificial ladders and ledges built out from 
the cliff, with stones laid upon supports of branches fitting into 
holes in the rocks. The most unsafe looking bit was where a log 
not more than 6 inches wide was thrown across, with one end of 
it resting on a i-ock jutting out 20 feet above, and the lower end 
on some stones. Under this there was a sheer drop of about 
2000 feet into an angry river. Without the help of the fine 
Hunza men who were sent with us, we should have had the 
greatest difficulty in getting over this terrible country safely. 
We had our first view of the Pamir region from the top of the 
Killik Pass (16,700 ft.). Here we stood a.t the point where three 
great Empires meet — Russia to the north, to the east the boun- 
daries of the Chinese Empire, and British India to the south. 
After shooting a few Ovis poli in some of the valleys in the 
Chinese Pamirs, I went on to the Russian Pamirs, where I shot 
some more. As no one ever shoots in the latter place, game was 
most plentiful, and one clay I saw as many as 200 Ovis poli rams 
in a small valley. From here I workecl my way down to the 
plains of Kashgaria, and it was a treat to come down from tliose 
awful altitudes and to see trees and flowers again. For over six 
weeks I had not been lower than 12,000 ft., and most of the time 
well over 1 4,000 ft. Leaving Kashgar at the beginning of A ugt|st, 
I went to the Thian Shan Mountains in search of Wapiti — 
travelling through Maralbashi, Aksu, and Koksu — a distance of 
576 miles. After shooting the Asiatic Wapiti in the Koksu 
Yalley I went on to Kuldja, from where a drive of 850 miles in 
a tarantass (a four-wheeled carriage without springs) brought pie 
to Tashkent in Russian Turkestan in 15 days. Since leaving the 
railway at Rawalpindi and reaching the railway at Tashkent 
I travelled 2583 miles in seven months, having walked and 
ridden 1533 miles and driven 1050 miles. Of course this does 
not include the enormous distances covered in search of game. 
From Tashkent I took the train to Samarcand and Bokhara, 
spending a couple of days at each of these interesting old places. 
A journey of 40 hours from Bokhara by train brought me to 
Krasnovodsk, Here I crossed the Caspian Sea to Baku in about 
16 hours, and there I visited some interesting naphtha wells. 
From Baku 1 took the express to Moscow and Petrograd, making 
a stay of a few days at each place. Thence to Paris and home, 
bringing to an end a most interesting and enjoyable expedition.” 
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Carahns gnmalaf u^, 529. 

Cas.sida eaprnsi% 577. 

rhalyttaa, 580. 

duct a, 585. 

crihcmn, 581. 

dcoewgidtntu, 580. 

dccvpiau^, 587. 

discoid 580. 

dorsal a, 586. 

farinosa, 587- 

/asciatif., 577 . 

f areata, 585, 

micans, 585, 586. 

miliaris, 584. 

'nei'vosa, 581. 

mgrovittafn, 586. 

‘Uor7na<lis, 581 . 

octopnnetata, 577. 

pa^itherina., 580, 

plecia, 589. 

pwictnin^ 584: 

qmdrimacnlata , 587. 

qtdnquefascmia, 585. 

st. erucis, 586. 

scataris, 588. 

similis. 579. 

spinifex, 581. 

singata, 579. 

mtiirali% 582. 

figrina, 586. 

fnrrigera, 587. 

cariotosa, 582. 

Catepkla mesonephric, 721. 

poliochroa, 719. 

jiyramidalis, 721. 

sciras, sp. n. (PL I. fig. 35), 

719. 

scylla, sp. n. (PL I. fig. 33), 

720. 

serapis, sp. n. (PL I. fig. 34), 

721. 

sospita, sp. u. (PL I. fig. 32), 

720. 

Centroloplius hritannicus, 539. 

i pompiliis, 540. 

Ccphaloleia, 50S. 

exmia, 569. 
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Ceplinlolcia mgricormH, 568. 

proxima^ 568. 

Cercocebus afcerrimus (z. s. l.), 739. 
CercopitbecLJS erythrotis (z. s. L.), 739. 
Cervus liaiigla (z. s. l.), 739. 

Chadism niihifern, V16. 

Chalepus {Chalepus) sangiiinicollU 
569. 

Charidoth ahriipta^ 589. 

CJielphiorpka marginata, 582. 

variolosa, 582. 

Chilena donakhoni, 733. 

Cldrida cruciata. 587. 

sc alar is, 5SS. 

Chlcsniii'i {CMmnielliis) iiifidiihis, 5*20. 

{CM<s}iiles) sjjoliatiis longipemiis, 

529. 

Chloepliaga melaiioptera (z. s. l.), 740. 
Cbrysemys mobiliensis (z. a. l.). 739. 
Chrysochloris asiatica ; skiill-strueture 
(Fig. 1 A), 450. 

hottentota : skuU-strueture (Pis. 

I., 11. ; Figs. 2, 3), 449. 

Cicbidela germanica. 629. 

raarifhiia saJdbergl, 529. 

Cidaria asteria, s]?. n. (PL I. %. 7), 

729. 

procne, sp. n. (PL I. fig. 8), 

730. 

Cimolestes cutleri, sp. n. : (fossil) 
•strucf 111*0 (Fig. 1), 525. 

Cleura proxi maria albescens, 728. 
Clivi/ta collaris, 529. 

Coi.EOPTERA ; 

Hispinae, Cassiclinss : sjatematic, 567. 
Con eh ylueien ia, 586. 

iigrina, 586. 

Coniiochsetes albojubatus (z.s. l.), 740. 
Coptocycla halyi, 588. 

circumdata, 5S9. 

critviafa, .587. 

jlavophujiata, 588. 

geaibia, 5S0. 

jiidaica, 589. 

placida, 588. 

plccta, 589. 

scalaris, 588. 

Coro nocan 1h us. 530 . 

Cvrsyra fusida, 531. 


Oortyta halnearia, 715. 

fasdohita, 716. 

minyas, sp. n., 715. 

griseacea, form, n., 716. 

remigiana, 715. 

vctiista, 715. 

Cotugnia margareta, sp. n., struc- 
ture (Figs. 1-4), 700. 

Cribrella oeiilata : development (PI. II. 

figs. 6-10), 554. 

Ctenoehira gemina, 589. 

plecta, 589. 

Ctenusa rectilinea, sp. n., 713. 

psamatha, form. n. (PL I. 

fig. 21). 714. 

Cucuniaria norrnani : development 
(Pis. I„ II. figs. 1-5, 7-9), 631. 

saxicola : development (Pis. I., II* 

figs. 6, 10-15), 631. 

Cymindis piofa, 53 L 
Oynomis : albino, 541. 

Cyou alpinus (z. s. l.), 740. 

2)actylispa hipaydita, 575, 

fulvipes. 575. 

lepiacantha. 576. 

I longicuspis, 575. 

nialayana, 575. 

soror, 570. 

spbiosa, 576. 

injida, 576. 

Dattinia aurora, sp. n. (PL I. fig. 
29). 734. 

orion, sp. n. (PI. I. fig. 30). 735- 

perstrigata tithonus, form. n. 

(PL I. fig. 23), 734. 

Deilemera glauce, sp. n. (PL I. 
fig. 11), 709. 

Dendrobyras dorsalis ; scent-gland 
(Figs. 7, 8), 749, 

Development. 

Issecta: House-Flies, 461-518. 
Echinoderma: Starfishes, 553; Ou- 
cumaria, 631. 

Diachronim german us, 531. 

Dioinedea exulans: fossil sternum 
i (Fig. 4), 523. 

1 Diota fasciata, 710. 
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Biplodocus cariiegiei : structiu’e, r>uO. 
Dolichoiohia colhciUus^ 571). 

sirigata^ 579. 

Bolichm halemh, 529. 

Dollabella, gen. n., <175. 

feshidinariits: structure (Fig. 2). 

675. 

Duomitus pindarus, sp. n., 7r>3. 


Eciiinodbrma. 

Development of some Starfishes, 553 ; 
Cucmnaria : development, 681. 
Ecliotna normalise 58L 
Ekagoixia, subgen. n., 571. 

Elephas niaxiinus : scent-gland (Figs. 
9-11), 750. 

Epacfms iimbattis, 529. 

Episticfia mcU^'ornda, 578. 

Eqnus kiang (z. s. l.), 740. 

Estigmene grimita^ 709. 

Etiiolo GY. 

Insecta: House-Flies, 461-518. 
EuhUmtna admota^ 712. 

Eucestia neddaria, 729. 

Euplimsa harmonica, 714. 

hermione, sp. n. (PI. 1. fig. 3), 

714. 

oclireata, form, n., 714. 

Eupsycbortyx leucopogon (z, s. l.), 740. 
Eutelia disoistriga, 713. 


Fannia canicularis: baits, etc., 482- 
518. 

— scalaris: baits, etc., 482-518. 
Felis leo (z. s. l.), 740. 

viverrina (z. s. L.), 740. 

Filcdes costivitralis, 735. 

Fod.ina jpentagonalis, 725. 

Pulvaria striata, gen. et sp. n. 
(Pi. I. fig. 10), 728. 


Galactomoia berenice, gen. ct sp. 
n, (PI. 1. fig. 15), 716, 717. 

G-EOGRAnilCAL. 

Zoo-geographical relations between 
America and Alrica, 541. 


M.\mmalia : Oiinolestes cutleri (fos- 
sil) from Canada, 525. 

Aves : G igantornis eaglesoiiiei ( fossil) 
from Nigeria, 519. 

Heptilia: Phrvnosoma brevicornis, 
from Texas, 537. 

Iksecta : Ooleoptera : Russia, China, 
Australia, 529-536 ; Pison, etc., 
distribution, 591 ; Heterocera from 
B. Ej. Africa, 707. 

Giaura astarte, sp. n. (PI. I. fig. 6), 
711. 

Gigantornis eaglesomei, gen. et 
sp. n. (fossil) structure (Fig.s. 1-3), 
519. 

Giria bubastis, gen. et sp. n. (PI. I. 

fig. 14), 717, 718. 

Gtrpa circumdata, 729. 

Glyphodes indica, 735. 

slmiata, 735. 

Gotiopkora ckalgheaia, 574. 

hmiorrhoidalh var, undulata, 574. 

wallacei, 574. 

j {Lachnispa) modiglianii, 575. 

j Gracilodetf^ oaffra, 725. 

Grammodes Mida, 715. 

Hurpalm (e?ieu$, 530. 

psittacem, 530. 

j stnaragdhiusi, 531. 

i {Acardijsf us) riifiis, 531 . 

j (Actepkilm) picipennis, 531. 

(Amblysius) latiis, 531. 

{HarpcUohiiis) froehchl, 531. 

( ) hiHipcs, 531. 

{Microderes) brachgpus, 531. 

{Ophoims) amreiis, 530. 

( _ — ) sahulicola, 530, 

{Pardileus) calccafus, 530. 

{Pkeugimts) serripes, 531. 

( ) scrviis, 531. 

{Pseudophvms) pithebcens, 530. 

I Heinicentetes : occiput (Fig. 1 li), 452. 
j Heterorachis idmon, sp. n. (Pi. I. 
j fig. 9), 731. 

I Himaiidiiim ca^ieusc, 517. 

compium, 577. 

. Jctbcuii u m , oil. 
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Hispa hi part ua, 575. 

fahririi^ 576. 

fidvipes^ 575. 

hcBinorrhoidalis, 674. 

hystrixj 577. 

leptacantlia, 576. 

longicuspis. 575. 

scnigiiinicollis, 569. 

spinusa, 576. 

Rl&pgUq atriLy 575. 

Hisptda injida, 576. 

Hisjjopna 569. 

Hyhosuiofa iurriyera. 587. 

Hjlubates niuclleri (z. s. l ,), 741. 

Hy2:}enct derasali^^, 725. 

Hypodoxa erebiisata. 732. 

Ibidaecus, gen. n., 663. 

flaviis, s?p. n., structure iFigs. 

16-21}, 665. 

platalem. structure (Figs. 15, 21 1 , 

664. 

Idaea niobe, sp. u., 730. 

Imaiidiittv Jasciatirmj 577. 

Indum alhida, 731. 

lactea. 731. 

In&ecta. 

House-Fly InvesLigalious : develop- 
ment, ethology ; baitts., poisons, 
etc., 461-518 ; Goleopteiu : syste- 
matic, structure, 529-536 ; Hyme- 
noptera: Pison, etc., svsteinatic, j 
591 ; Anoplura, Mallophaga : j 
.structure, systematic, 643; Hete- j 
rocera from JB. E. Africa, system- 
atio, 707. I 

Lavcopiera qiiadrimoctdalo. 587. j 

Lavydcs yrueilts, 709. 

Lama vicuna : scent-glands (Fig. 5), ; 

i4i . I 

Lebedodes nasvitis, sp. n. (PI. I. 
fig. 24), 732. 

Lecasia othello, gen. et sp. n. 

(PI 1 fig. 4), 724. 

Leocyma candace, sp. n , 712. 
Lepidosiien paradoxa (z. &. l.), 740. 
Iiinstowia lemur is, sp. n. : struc- 
ture, 695. 


Liprvruii anflUyit^. >>S2. 

hiiruettl : sf rurture( Fig. 27). 6S‘2 

J'orjicitlai us : ‘Structure (Figs 1!8- 

3oi 682. 

heierogra'tvmicin, 681. 

jejunus : structure (Fig. 26), 680. 

s&3retaniis, 682. 

subsigoiatus, 680. 

variahilis^ 682. 

Lissochila, 570. 

Loxodonta afrieana : scent-gland 
(Fig. 11), 750. 

Lucilia cmsar: development, baits, etc , 
461-518. 

Lygropia a itiyutusdhs, 735. 

pasithea, sp n. (.PL 1. fig. 16i. 

735, 

Lyncesth aaiphix., 721. 

uailinm, 722. 


MAMiIALI.V . 

Ohrysochloris hottentota : skull - 
structure, 449 ; Cimolestes cutlen 
(fossil): structure, systematic, 525 , 
scent-glands in various ManmuiK 
' structure, 742. 

; Muiirilia arciwta^ 712. 
i Mecyna polygonalis, 735. 

! Melasina reconditn^ 737. 

I Melittia haematopis, sp. n, (PL I. 
fig. 1), 736. 

Mesonvjdialia adspei'sa, 580. 

chatyhcBu, 580. 

cr 'ihriuit, 581. 

decfnigiiitata, oSO. 

vuluerata, 580. 

ab. aiihp'Ustulaia, 5S0. 

Meirioua cirmmdaia, 589. 

jlavoplagiata , 5SS. 

j'lidaica, 589. 

scalarU, 5S8. 

Hola inola : ethology, 540. 

Molva elongala- exhibited, 540. 

Miifcca domestica . deielopment, baits. 

etc., 462-518. 

Neoiiiphalia ad&perbu, 580. 

mihicrata. 580. 

Neophilopterus, gen. n., 660. 
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Neophilopie''iis incompUfusi structure 
(Figs. 13, 21), H60. 

tricolor i structure (Fig. 14), 663. 

Neph'idia, 593. 

xrnifhop'U&y 621 . 

Nesopelia galapagoensis (z. s. l.), 739. 
Notatragiis nielanotis *. scent-glands 
(Fig. 6), 749. 

Odonfestm alhivitta^ 710. 

Oma, 578. 

denticula krislma, var. n., 

579. 

Ormspides clathrata, 582. 

Omoplata normalit^^ 582. 

Oiickocephala quadriloha, 571. 

Ortholitha nonotectaf 729. 

Orycteropiis capensis : scent-glands 
big. 1), 742. 

Otis tarda (z. s. l.), 739. 

O^eynodera colliculus, 579. 

irrorata, 579. 

Paloeornis cyanocephalus : yellow var., 
741. 

nepalensis: yellow var., 741. 

torquatns: yellow var., 741. 

Pandesma anvsa, 716. 

Paraceramius, 593. 

l'orec?isis, 617. 

Pai'apison, 593. 

affilis, 616. 

frenohi, 601. 

ohlito'atus, 616. 

ruficornis, 600. 

nifipes, 616. 

Pceiinopygus puUatiis : structure 
(Fig. 36), 691. 

Pericallia kecate, sp. n. (PI. I. I 
fig. 19), 709. ' 

Per ivy hw umhrim, 715. 1 

Peridela berengaria, sp. n. (PI. I. | 
fig. 26), 727. I 

novaria, sp. n. tPl. I. fig. 17), 

727. 

Phalera lavinia, &p. n. (PI. I, 
fig. 20), 725. 


Philopierus arnnthus : structure 
(Fig. 24), 677. 

— r“ (istitrinus : structure (Figs. 5, 6), 
651. 

athene'. structure, 645. 

hnmneicGps, 653. 

cehlehrachys: structure (Figs. 2,4), 

645. 

communis, 676. 

cti7'sor\ structure (Fig. 1), 645. 

cygni, 653. 

ferrugineus, 653. 

hiimeralis : structure (Fig. 22). 

674. 

icterodes, 653. 

lari, 677. 

honfodoH, 677. 

ohtusus, 653, 

pi of us, 651 . 

platystomus, 650. 

rosfraius: structure (Fig. 3), 614. 

semi-^siguatus, 07t>. 

PhlycfcsHodes casfcdis, 735. 
Phrynosoma brevicornis, sp. n. 

(PI. I.), 537 ; (z. s. L.) 739. 

PJiysomta altiiacea, 582. 

, var. cyrfodes, 582. 

Phyfomcb'a vhalcyfcs, 716. 

Pionea nigripunctalis, sp. n. (PI. 1 
fig. 2), 736. 

xanthalis, sp. n., 736. 

Piopliila oasei: baits, etc.. 482-518. 
Pi.sc’Es : 

Ceutroloplius britannicus : oxbibiled 
539; Molva elongala; exhibited 
540 ; Molii niol.'i : ethology, 540. 

! PwflH. 503. 

(dgivicHiii, 620 

(dfonymuiu, 1)22. 

ap 2 )eiidiculrffiitji, (UO. 

ar col at us, 629. 

argetifatiis, 619. 

ashmeadi, nom. n., 625. 

ussinille, 620. 

afer, 619. 

att'U7n, 620. 

auratifs, 614. 

mu'caf acinic, 628, 
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anreopilobiis, 624. 

aureom'iceiim, 6] 4. 

aiirifex, 612. 

aiirlventre, 608. 

atistmUs^ 607. 

imcfJis, 615. 

earner oiiii, 628. 

chlle?isis, 629. 

clypeatus^ 623. 

coUare, 627. 

Gonformis, 628. 

congener, sp. n., 607. 

Gonsfriefum, 627. 

conv€xifro7is, 629. 

ci'essoni, 628. 

deGipknSi 612. 

clenticeps, 622. 

chinidiatus, 603. 

dives, sp. n., 608. 

erythrocerns, 600. 

eryfhropus, 616. 

exornatTim, sp. n., 614, 

exult ans, sp. n., 615. 

fahncaior, 625. 

- — faseiatum, 628. 

faseiatus, 620. 

fenestratus, 603. 

festivics, 603. 

fraterculus, sp. n., 610. 

fimipalpe, 619. 

fusaipennis, 600. 

cjlahrum, 626. 

hospes, 628. 

tgnavum^ 601. 

• Impimciatimi, 626. 

inaequale, sp. n., 623. 

inconspicuum, sp. n., 612. 

iiifumatum, 605. 

lusigne^ 621. 

kisulai'c sfc. priscimi^ 602. 

- — — tnstdariSf 626. 

iridq)e?mis, 622, 626. 

javaJius, 625. 

jiirini, 619. 

I'ohliiy 624. 

I(sri% 628. 

lagnnm^ 625. 

lutescens, sp. n., 601. 


! 'Phoyi macHlijyenim, 628. 

; mandibulatmn, sp. u., 605. 

I marginatiis, 609. 

{ 7iiekmoceplmlum, 601, 

} meridionale, sp. n., 611. 

montaQius, 621. 

i morosus, 626. 

' nitidus^ 603, 627. 

I dhli quits, 604. 

: ohscitrus, 621. 

1 orieniale, 625. 

i pallidipalpis, 625. 

1 paj'aensis, 628. 

I pelletieri, 603. 

j perplexus, 605. 

j priscuui, 602. 

: pminosits, 607. 

! pulchrinum, sp. n., 613. 

j pitnctifrons, 625. 

I punctiilatim, 608. 

' pimctulatuh, 625. 

i rechingeri, 627. 

I regalis, 621. 

i rliodesianiiui, 622. 

; ntjicornis, 602. 

riifipes, 602. 

mgosus, 619. 

scahrum, 608. 

separatiis, 610. 

sericeum, 620. 

similUinus, 600. 

I speciUare, 024. 

' spinolee, 607. 

strenuum, sp. n.. 606. 

strictifrons, 626. 

striolntmn, 625. 

sitspicax, 620 

suspwiosus, 625. 

tahitense, 627. 

tasimnicus, 607. 

iihialh, 610. 

j iransvaalensis, 622. 

; tuherculaius, 626. 

variicornis, 629. 

vest if us, 613. 

vh'osu7u, 602. 

wesiwoodi, 604. 

wollastoni, sp. u., 624. 
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Pisoil xauthopus, 6-1. 

{AuIucoi^Mlus) diffoih, 500. 

^ ) leanoides^ 590. 

iParayhou) aberram^ 601 . 

( ) cuh’r/imsujd, GOO. 

— — - ( ) amsbicotmc, 617. 

) eryihrogadnm^ 590. 

( ) exchisittHf GOl. 

( ) holatum^ 618. 

( ■) nocttiliioUj 600. 

( ) pertinax^ £99. 

( ) rothieyl, 617. 

( ) shuuJanSi 600. 

( ) teiifibrosum, 600. 

(PifionPns) argentatus^ 619. 

( 'j o'Kficornis, 602. 

( ) riijiyies, 602. 

( ) rngoiiiii>, 619. 

{Pibon aides) aheemns, 601 . 

( ) 616. 

( 'j bn noli, 617. 

1“ ) Gcdiginubiin., 600. 

^ ) diffivile, 599. 

( ) ei i/iliraceruh, 600. 

( ) ei'i/fhro'pub, 616. 

( ) exciimm, 601. 

( 'j icarioides, 599. 

( ) Jcorcensis, 617. 

( ) noctulam, 000. 

( ) ohliteratus, 616. 

) pediiiaa\ 599. 

( ) si/uiflans, 600. 

^ j teuchrosiiiH, 600. 

• ( ) differens, sp. n., 617. 

( ) isolatui/i, 618. 

( ) rotknegi, 617. 

( ) testaceipes, hp. n , 618. 

Pisoiiifus^ 593. 

argcnttius, 610. 

Pibonoides, 593. 

bnfwnl, 617. 

Pison apsis a no mala, 629. 

argentiiius, 629. 

hirkmanni, 629. 

clypeata, 629. 

pdosus, 629. 

inangtdans, 629. 

Pi stem, 593. 

alloitgmum, 622. 


Pzt>um nmsfnctum, 6li7. 

Piflhea triplagiata, 729. 

Platyprni echidna, 576. 

! bgs/rix, 577. 

j Platysma mandzhuricum, ep. n., 
i 533. 

nigrum, 530. 

1 (Coronoeaiithus) qitadrisidcafum, 

536. 

( ) sulcatum, 536. 

I {Maeropmcilus) sericeim, 530. 

; (^Mclanius) antliradnum, 530. 

I (Sorticus) hahitans : structure, 535. 

j ( j ohesidum : structure, 535. 

j ^ ^ rockhamptoiiiense : struc- 

• ture, 535. 

I ( ) saphyreomarginaHim : struc- 

1 ture, 535. 

I - — {l^og hies) punctula turn, bZO, 
Pleciptem polymorpha, 722. 

polymnia, form, n., 722. 

Poecilaspis derempust iduta, 581. 

nervosa, 581. 

pantherina, .580. 

, ab. duadccitnmacidata, 581. 

Poiydesma coluinx, 716. 

Poppaea sabina, gen. et sp. n. (PL I. 
fig. 5), 722. 

Potaniocbcerus cbceropotiuiius (z. s. i.}, 
741 : scent-glands (Fig. 4), 745. 
Vrasinocyina unipundu, 731. 

Preiiea, slrigafa, 579. 

Prioptera decempudulafu, 578. 

octvpunefala, 577. 

u'esi'ermanni, 577. 

Pmb/epsts rest alls, 731. 

I Prorttaca revurrens, 719. 

ProlocalUpbora grcenUindica: bails, etc., 
482. 

Protopterus anneetens (z. s. l.), 530. 

Pbcndomesumphalia chalyhcea, 7iS(). 

decemguftata, oSO. 

discoidcs, 580. 

Pseud on ysson, ,593. 

J'asc talus, 620. 

Psophia crepitans (z. s. lO, 740. 

viridis (z. s. l.), 740. 

Pyrausta incolorahs, 736. 

sfheniahs, 736. 
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Raiigifet* taraudus (z. s. l.). 730. 
liemir/iocles re^migbia, 715. 

Reptilia. 

Phiynosoma bi'evicornis; systematic, 
537. 

Ithahdo'nietm plcctaria, 730. 

Rhea aiuericana (z. s. l.), 740. 

Ehococassis fla voplagiata^ 588-. 
Illiodoiuetra sacmria^ 730. 

Rlioclospiza obsoleta (z. s. l), 741. 

Jiiitoha ohsti^ucta, 711, 

4 

SaiTOphaga cavnaria: baits, etc., 482- j 
518. i 

Sarticus : structure, 535. 

Scrancia amata, t»p. n. (PI. I. %. ! 

2S). 725. j 

Seciisio strigataf 700. 1 

Selagdia narses, sp. n. (PI. I. fig.25), i 
732. 

vehidom, 581. 

i^puiifex^ 581. 

Hfimiothha crcmilimbarm, 726. 

kitaria, 727. 

ohliquilineata, 727. 

semialbida^ 727. 

iSdana farmosa^ 587. 

8©la8ter endeca : development (PI. II. 
%. 11), 560. 

Stauropus critobulus, ap. n. (PL I. 
fig. 12), 726. 

Steropinus, subgeu. n., 533. 

S/rihispa eooifvsa^ 569. 

Sticiiaster roseus : development, 562. 

fcjl'rtUt'TURR. 

Mammalia : Chrjsoeblork hottentota 
(^kull), 449; Oiuiolestes cutleri 
(tbssil), 525 ; Cutaneous scent- 
glands, 742. 

AvEf : Gigantornis eaglesoiuei(fo8sU). 
510. 

Issecta: Platysina(punctation), 535; 
Auopliira, Mallophaga, 643. 


j Struthiolipeurus, gen. n., 670. 

a$g7}imetrwus i striieture (Fig. 25 ), 

j 679. 

Sus scrofa: scent-glands (Figs. 2, 3), 
745 ; (z. s. L.), 755. 

Tcf^hyhuliis^ 593. 

nigeT, 620. 

j Tm'ciche opalmoides^ 712. 

psallphora^ 712. 

uiahrigera^ 712. 

Tiaanga^ 593. 

d'lihia^ 607. 

Taveta syrinx, gen. et sp. n. (Pi. I. 

fig. 13), 71S, 719. 

Tephriiia hntaria, 728. 

dee-rm'ia, 728. 

Terepene Carolina ; variation, 54 1 . 
Thimpida foronoste, 588. 
Thla»pidomo7'pha halyL 588. 
Thlaspidosoina doJmik 588. 

Tmom jis$ifascia^ 710. 

leucosticta, 710. 

Tramiiida vi>ddayifr. 731. 

Trikona, gen. n., .583. 

XJrsiis horribilis (z. s. l.), 740. 

Variation. 

Mammalia, etc. : Albinism in Ameri- 
can animals, 540. 

Aves: Palfieornis (yellow var.-), 741. 

V ERMinEA. 

Linstovvia, Cotugnia: systematic, 
structure, 695. 

Yulpes lagopus (z. s. l.), 740. 

zerda (z. s. l.), 740. 

Zaniarada secutaria, 728. 

Zinckenia fascialis, 735. 
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No. 160. 


ABSTRACT OF THE PROCBEDIN&S 

OF THE 

ZOOLOSICAL SOCIETY OF LONDON.* 


October 24tb, 1916. 

Dr. A. Smith Woodward, F.K.S., Vice-President, 
in the Chair. 


The Minutes of the last Scientific Meeting were confirmed. 

The Secretary read a Keport on the Additions made to the 
Society’s Menagerie during the months of May, June, July, 
August, and September, 1916. 

Mr. Alfred Ezra, F.Z.S., exhibited living examples of three 
rare lutino specimens of Alexandrine {Palceornis nepaUnsis)., 
Ring-neck (P. torquatus), and Plum-head (P. cyanocephali^s) 
Parrakeets recently received from India. In all these birds the 
yellow is pure and perfect, being of a delicate sulphur shade. 
The Alexandrine is the rarest of the three, and the first lutino 
of this species Mr. Ezra has seen. 

Mr. D. Seth-Smith, F.Z.S., Curator of Birds, exhibited a 
number of birds’ eggs which had been laid in the Society’s 
Gardens during the last few years. The specimens shown in- 
cluded eggs of Tinamous, Cassowaries, Cranes, T\t/rmx^ Apteryx^ 
and the Kagu, as well as species of Pheasants, Waterfowl, and 
Passerine bii'ds. 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, IS’.W., on the Tuesday following the date of Meeting to whieh 
it refers. It will be issued, along with the ‘ Proceedings,* free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on 
the day of publication at the price of Sixpence^ or, if desired, sent post* free 
for the sum of Six SJiillmgs per annum, payable in advance. 
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Mr, S. Maulik, B,A., F.E.S., read a paper on Oryptostome 
Beetles in the collection of the Cambridge University Museum. 
The collection is a representative one, containing species from all 
parts of the woi-ld. Three new genera, one new subgenus, and 
two new species are described, 

Mr. H. G. Newth, A,E,C.S., F.Z.S., gave a preliminary account 
of his investigations into the early development of the Echino- 
derm Guoximaria, The larval life is very short as compared 
with that of the Auricularia. It takes place at the expense of 
the yolk, and is complete in about five days. Formation of the 
coelomic vesicles occurs by the bending and constriction of the 
archenteron, No separate anterior coelom appears. The hydrocoel 
ring closes in the left dorsal interradius, and the radial canals 
and five primary oral tentacles arise directly from it, alternating 
with one another. The internal madrepoiite arises as a secondazy 
dififerentiation of the walls of the stone-canal, 

Mi\ R. E, Turner, F.Z.S,, F.E.S., communicated a paper on 
the Wasps of the genus Pison, 109 species are dealt with, of 
which 1 5 are described as new. Reasons, di'awn from the nume- 
rical distribution of the species in different areas, are given for 
supposing the genus to be in a declining state — fifty of the total 
number of species being from the continent of Australia. In 
addition to Pison the small allied genera AxdaGophilus and Pison- 
opsis are dealt with, one new species of the former being 
described. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, November 7th, 1916, at 6.30 r.M., when the 
following communications will be made : — 

D. Seth-Smith, F.Z.S. 

Exhibition of specimens of various nestling Biixls. 

R. I. PococK, F.R.8., F.Z.S, 

Exhibition showing some undescidbed or little-known Scent- 
glands in Mammals. 
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F. E. Beddaed, M.A., D.Sc., F.B.S., F.Z.S. 

On Two new Species of Cestodes belonging respectively to 
the Genera Linstoioia and Cotiignia, 


James F. Gemmill, M.A., M.D., D.Sc., F.Z.S. 

Notes on the Development of the Starfishes -4 glacialis 
0, F. M., Crihrella omlata (Linck) Forbes, Bolaster endeca 
Retzius (Forbes), JStichaster roseus (0. F. M.) Bars. 


The following Papers have been received : — 

B. F. Cummings. 

Studies on the Anoplura and Mallophaga, being a Report 
upon a Collection from the Mammals and Birds in the Society's 
Gardens. — Part II. 


Lt.-Qol. J. M. Fawcett. 

Notes on a Collection of Heterocera made by Mr. W. Feather 
in British East Africa, 1911-13. 

L. A. Borradaile, M.A., F.Z.S. 

On the Structure and Function of the Mouth-parts of the 
Pal^Bmonid Prawns. 

A. DE C. SoWEEBY, F.Z.S. 

On Heude’s Collection of Pigs, Sika, Serows, and G orals in 
the Sikavrei Museum, Shanghai. 

Sir Georoe F. Hampson, Bt., F.Z.S. 

On the Classification of the Tineinse, a Subfamily of Moths 
of the Family Pyralidss. 


The Publication Committee desire to call the attention of 
those who propose to ofifer Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 
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Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary. 


Zoological Society- op London, 
Regent’s Park, London, H.W. 
October 31s^, 1916. 



No. 161. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON* 


November 7th, 1916. 


Dr. S. F. Haemer, M.A., P.R.S., Vice-President, 
in the Chair, 

The Minutes of the last Scientific Meeting were confirmed. 

Mr, D, Seth-Smith, F.Z.S., Curator of Birds, exhibited a series 
of skins of nestling birds representing more than seventy species. 
He called attention to the striped colour-pattern in such very 
distinct species as Bheas, Sheldrakes, and Pheasants, and remarked 
that this pattern was evidently of very great antiquity and in- 
herited from some common ancestor. He also drew attention to 
the young of the Coscoroba Swan, which was the only swan — if, 
indeed, it was a swan — that shovred a distinct colour-pattern in 
the nestling down, 

Mr. R. I, PococK, F.R.S., F.Z.S., Curator of Mammals, 
exhibited a series of lantern-slides to illustrate the position and 
structure of some new and little-known cutaneous scent-glands 
in Mammals, and drew special attention to the presence of 
inguinal glands in Orycteropus, digital glands in Potamocho&mis^ 
metatarsal glands in Lama^ and a preputial gland in RototraguSi 
which apparently had not been previously described. 

Dr. F. E. Beddard, M.A., P.R.S., F.Z.S., read a paper con- 
taining the descriptions of two new species of Cestodes, The 
first species was obtained from a Slow Lemur and was referred to 
the genus Linstoioia\ the second occurred in a Black-headed 
Partridge and was placed in the genus Cottiguia, 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Eegent’s Park, N.W., on tbe Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Pruceeclings,’ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it raay be obtained on the 
day of publication at the price of Sixpence^ or, if desired, sent post-free for 
the sum of Six Shillings per annum, paj’able in advance. 
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Dr. J. F. Gemmill, M.A., M.D., F.Z.S., gave an account of liis 
paper on the development of some Starfishes. 

Asterias glacialis, — A small solid outgrowth from the stomach- 
wall is found in nearly all early larvae, and a brood occurred in 
which this outgrowth was larger, developed a central cavity, and 
fused with the backwardly growing coclomic cavity of the left 
side. It is interpreted as a rudimentary posterior enterocoelic 
outgrowth. 

Oribrella omlata. — It is shown that the perihsemal pouch 
belonging to the madreporic interradius arises from the dorsal 
horn of the left posterior coelom, that the aboral skeleton arises 
in the form of scattered plates without definite radial and inter- 
radial arrangement, and that the terminals are formed by fusion 
of several of these plates. 

Solaster endeca. — The author’s previous description is supple- 
mented in vai’ious points, including the following : — (1) All the 
perihsemal pouches arise from the posterior cmlom ; (2) there are 
outgrowths from the posterior coelom to form the preoral coelom 
in all the interradii ; (3) closure of the hydrocoele-ring takes place 
in interradius viii./ix. ; (4) the mouth-angle plates and anterior 
processes of the first ambulacrals arise as single continuous 
calcifications. 

Siiohaster roseus, — The early development of this species 
resembles that of Asterias ruhens^ and, although the larvse were 
not reared to their later stages, it is inferred as almost certain 
that the final larval form will prove to be a brachiolaria 
attaching itself at metamorphosis/ 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, November 21st, 19 IG, at 5.30 P.M., when the 
following communications will be made : — 

Alfred Ezra, F.Z.S. 

Lantern Exhibition illustrating a Hunting Trip in Central 
Asia. 

Prof, B. Petrqxievics & Dr. A. Smith Woodward, F.E.S., Y.P.Z.S. 

On the Pectoral and Pelvic Arches of the London specimen 
of Arclimopteryx, 
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B. F. OuMMi^^gg. 

Studies on tlie Anopliira and Mallophaga, being a Keport 
upon a collection from the Mammals and Birds in the Society’s 
Gardens. — Part II. 


Lt.~Col. J, M. Fawcett. 

Notes on a Collection of Heterocera made by Mr. W, 
Feather in British East Africa, 1911-13. 


The following Papers have been received : — 

L. A. Borradaile, M.A., F.Z.S. 

On the Structure and Function of the Mouth-parts of the 
Palsemonid Prawns. 

A. DE Q. SoWERBY, F.Z.S. 

On Heude’s Collection of Pigs, Sika, Serows, and Gorals in 
the Sikawei Museum, Shanghai. 

Sir Geoege F. Eamfson, Bt., F.Z.S. 

On the Classification of the Tineinse, a Subfamily of Moths 
of the Family Pyralidas. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in the cost of paper and printing. This will I'ender it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 


Zoological Society of London, 
Regent’s Park, London, N.W. 
Xovemher 1916. 


Secretary, 




No. 162. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 


K‘oveml}er 21st, 1916. 

Dr. S. F. Harmer, M.A., F.B.S., Yice- President, 
in the Chair. 


The Minutes of the last Scientific Meeting weie confiimed. 

The Secretary read a Repoit on the Additicns made to tlie 
Society’s Menagerie during the montli of Octcfcer. 

Mr. Alfred Ezra, F.2.S., gave an accciint of a hlicoting 
expedition in Central Asia, and illnstiaied his len.aihs '\vitli a 
very fine series of lantern-slides. 

Dr. B, Petronieyics and Dr. A. Smith "Wcodward, F.R.S., 
V.P.Z.S., read a paper on some new puts of the pectoral and 
pelvic arches lately discovered in the London specimen oiArcIuto- 
fteryx. The coracoid bone most closely Ksanlks tl at of the 
ratite birds and the Cretaceous Ihe pubic bones 

are twice as long as the ischia and meet distally in an extended 
symphysis, gradually tapering to a point, which seems to have 
been tipped by a mass of imperfectly ossified cartilage. 

Mr. B. F, CuMMiXGS contributed a papier entitled Studies on 
the Anoplura and Mallophaga, being a Eepoit upon a Collection 
from the Mammals and Birds in the Society's Gai dens — Part 11.’’ 
This paper continues the account of the Mallopbaga, and contains 
descriptions of five new genera and two new sp^ecies. Some 
observations are made upon the spermatophores in a genus 
parasitizing the Ibises, and emphasis is laid on the frccjiieiitly 


* This Abstract is published by the Society at its offices, Zoological Gardens, 
Regent’s Park, K.W., on the Tuesday folio-wing the date of Meeting to vrhich 
it refers. It will be issued, along with the ‘Proceedings.’ free of extra charge, 
to ail Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sispmce, or, if desired, sent post-free for 
the sum of Six Shillmgs per annum, payable in advance. 
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remarkable diffei’ences fouud in the strncbure of the internal 
organs, especially those of the male reproductive system. 

Lt.-Ool. J. M. Fawoext communicated a paper on a colleotiou 
of Heterocera made by Mr. W. Feather in Britisl East Afr*ica. — 
Of the 124 forms dealt with, 45 are described new, together 
with 7 new genera. 


The next Meeting of the Society for Scientific Business will bo 
held on Tues lay, February 6th, 1917, at 5.30 P.M. 

The agenda will be announced early in January. 


The following Papers have been received : — - 
L. A. Borradaile, M.A., F.Z.S. 

On the Structure and Function of the Mouth-parts of the 
Paloemonid Prawns. 

A. PE 0. SOWERBY, F.Z.S. 

On Heude’a Oollectiou of Pigs, Sika, Serows, and Oorals in 
the Sikawei Museum, Shanghai. t 


Ihe Publication Committee desire to call the attention of 
tliose who propose to oUer Papers to the Society, to* the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be lunited so far as possible to the description, of new x'esults. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 

Secretary, 

ZooLocicAL Society op Loxnoir, I 

Regent's Park, London, H.W. 

Foi?e,mher 28 fA, 1916 . 
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